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FUNGOUS  DISEASES  OF  THE  CRANBERRY." 


IKTEODUCTIOH. 

The  cranberry  (  Vacciniuin  i/>acro<jai-/mm)  haa  beeo  in  cultivation  in 
this  country  for  about  three-quartern  of  a  century.  Some  cranberry 
meadows  have  been  t^earing  fruit  for  forty  years  or  more  without  hav- 
ing been  reset.  This  long-continued  growth  on  the  same  land  and 
under  the  same  conditions  has  favored  the  development  and  spread  of 
certain  fungous  disea.seu  which  arc  little  known  among  the  wild  cran- 
berries. These  diseases  are  apparently  spreading  and  assuming  more 
economic  importance  each  year.  The  greatest  injury  from  such  causes 
occurs  on  the  New  Jersey  cranberry  l;K>gs.  The  New  England  meadows 
ftre  affected  to  some  extent,  but  western  growers  have  comparatively 
little  trouble  from  diseases  of  thiu  kind. 


SISSASES. 

Only  four  of  the  disea-sos  thus  far  found  attacking  the  cranlierry  I 
cause  sufficient  injury  to  need  consideration  here.  These  are  what  a 
popularly  called,  among  growers,  cranl)erry  "  blast,"  cranberry  I 
"scald,"  the  cranberry  rot,  and  anthracnosc.  Cranberry  blast  and  1 
scald  are  really  but  ditfereut  effects  produced  by  the  same  parasitic  J 
fungus. 

CKANBEBRT  BUIST. 

Cranberry  blast  is  a  name  given  to  that  form  of  the  disease  which  4 
attacks  the  very  young  fruits  a.H  soon  as  the  blossoms  fall.     It  cau-ses  I 

"Tbe  inveetigationH  by  tliu  Department  of  Agriculture  of  tlie  funKoaa  diseus 
th«  cranberry  were  unilertaken  at  the  reqtiMt  of  the  American  Cmuberry  Growers'  j 
Aaeodation  «iid  the  New  Jersey  Experiment  Station. 

The  reanlts  of  the  technical  iuvestigations  of  the  Department  upon  thiH  subject  hava  I 
Dot  yet  been  pnbliehed.  The  pra<;tical  suoueae  attained  in  the  efforia  to  control  theaa  I 
<ltBefi«ee,  however,  ie  of  such  importance  thRt  the  methode  should  be  mode  known  I 
\o  the  cranberry  grower*  without  delay  in  order  that  they  may  avail  themselves  of  1 
the  renie<ty. — A.  F.  Woods,  Palholoiri^  and  J'hymotoipsl. 
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the  fruit  to  ahrivel  up,  become  black,  and  (iaaUy  become  covered 
with  one  of  the  spore-producing  forms  of  the  fungus,  which  ia  » 
species  of  Guigna/rdia,  very  closely 
related  to  the  apecies  which  produces 
the  black-rot  of  the  grape.  The  spores 
produced  upon  ^eae  young  berries  are 
the  probable  source  of  infection  of 
most  of  the  other  fruit.  This  fungus, 
which  is  represented  in  it^  various 
forms  in  the  accompanying  .figures, 
produces  two  kinds  of  fruit,  or,  in 
other  words,  passes  through  two  stage::* 
of  development.  The  earliest  stage, 
called  the  pycnidial  form,  produces  ib 
spores  in  small  black  spherical  recepta- 
cles, as  shown  in  figure  1.  The  spores 
are  furnished  with  an  appendage  at  the  end,  as  shown  in  figure  2. 
This  fruiting  form  of  the  fungus  i»  the  most  abundant,  and  it  is  proba- 
bly from  this  source  that  most  of  the  leaves  and  fruits  ai'e  infected. 
The  second  stage  in  the  development  of  the  fungus  is  that  in  which  the 
spores  are  produced  in  sacs,  as  shown  in  figure  3.     These  are  inclosed 
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in  receptaclos  (pcrithecia),  as  in  the  other  stage  mentioned, 
represents  a  single  spore  from  such  a  sac. 


Figure  4 


CRAVBEILBY  SCALD. 


The  name  "scald"'  originated  as  a  result  of  the  belief  formerly  prev- 
alent among  cranberry  growers  that  the  injury  was  due  to  the  effect 
of  the  hot  sun  upon  the  berries  when  they  were  wet,  thu.s  producing 
what  was  regarded  as  a  real  scalding  of  the  tissues  of  the  fruit.    Fruit 


which  has  been  overflowed  for  a  half  day  or  more  during  hot  weather 
may  be  injured  as  a  result,  and  the  effect  in  many  instances  closely 
resembles  that  produced  by  the  scald  fungus.  A  microscopic  exami- 
nation of  the  berries  shows  at  once  the  difference.  In  the  berry  which 
hat)  been  affected  by  being  covered  with  water  no  fungous  threads  or 
filaments  can  be  found,  whereas  in  the  case  of  the  berry  attacked  by  the 
scald  fungus  an  abundance  of  such  filaments  may  readily  be  observed 
in  the  pulp  of  the  diseased  berry.  Only  in  the  rarest  instances  does  the 
scald  fungus  fruit  on  the  berries  after  they  have  become  half  grown. 
The  disease  first  becomes  noticeable  as  a  small  light-colored  softened 
spot  on  the  surface  oflihe  berry.  This  spot  rapidly  increases  in  cir- 
cumference and  finally  envelops  the  whole  fruit.  Sometimes  the 
i  portion  shows  more  or  less  distinct  brownish  zones.     In  other 


cases  the  zones  are  lacking  and  the  whole  fruit  becomes  very  soft  and 
has  a  light  watery  color.  Figure  5  shows  both  foriiis  of  the  disease. 
In  many  instances  it  is  very  difficult  to  U'l\  from  the  external  appear- 
ance only  whether  the  disease  is  due  to  the  scald  fungus  or  the  rot 
fungus. 

OKANBEBBY  BOT. 

Cranberry  rot  has  until  recently  been  confused  with  and  attributed  to 
the  same  cause  as  the  scald.  Its  effect  upon  the  berry  is  very  similar 
to  that  of  the  scald  fungus.  It  is  produced,  however,  by  a  quite  differ- 
ent species  of  parasite,  tiiough  belonging  to  the  same  large  group 
known  as  the  '*  black  fungi."    In  some  cases  where  the  fruit  is  in  an. 
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advanced  stage  of  the  disease,  the  presence  of  this  fungus  is  indicated 
by  the  occurrence  of  irregular  black  blotches  just  beneath  the  skin  of 
the  diseased  portion.  The  amount  of  injury  from  the  rot  is  apparently 
not  so  great  as  that  from  the  scald. 

CBANBEBBT  ANTHBACNOSE. 

Cranberry  anthracnose  seeuLs  to  cause  less  damage  in  New  Jersey 
than  either  of  the  other  diseases  just  described,  but  it  appears  to  be 
more  common  in  Massachusetts  and  other  New  England  cranberry 
meadows.  It  is  caused  by  a  species  of  Glceosporium^  which  closely 
resembles  the  species  so  injurious  to  the  app%and  other  fruits.  Hie 
effect  of  the  fungus  upon  the  fruit  is  very  similar  to  that  of  the  scald 
and  rot,  and  can  be  distinguished  from  them  with  certainty  only  by 
careful  examination  or  cultures  made  from  the  tissues  of  the  diseased 
berries. 

All  these  diseases  attack  not  only  the  fruit  but  the  leaves.  They 
rarely  produce  their  spores  on  the  leaves  until  they  have  fallen  or  the 
plant  has  been  entirely  killed  by  the  fungi  or  by  some  other  cause. 

REMEDIES  AlTD  TREATMENT. 

Only  preventive  measures  arc  available  at  present  in  combating  these 
diseases.  After  the  pai*asites  have  once  entered  the  tissues  of  the  plant 
they  are  practically  beyond  the  reach  of  remedies.  Hence,  efforts 
must  be  devoted  to  protecting  the  plants  and  keeping  them  in  the 
maximum  condition  of  health  and  vigor,  as  in  this  condition  they  are 
most  capable  of  resisting  disease. 

It  has  been  frequently  noticed  that  the  plants  on  certain  cranberry 
meadows  and  portions  of  meadows  suffer  much  more  from  rot  and 
scald  than  others.  This  is  no  doubt  due  in  great  part,  in  many  cases  at 
least,  to  the  soil  and  water  conditions  under  which  the  plants  are  grow- 
ing. From  personal  observations  and  the  experiences  of  growers  it  is 
the  opinion  of  the  writer  that  in  the  majority  of  cases  the  control  of 
the  water  supply  is  the  most  important  single  factor. 

Water  supply.— Just  what  the  best  quantity  of  water  is  and  the  best 
way  in  which  to  distribute  it  can  only  be  determined  by  study  and 
experiment  in  each  case,  and  will  depend  largely  upon  the  nature  of  the 
soil  and  subsoil  and  the  nature,  contour,  and  drainage  of  the  land.  In 
general,  it  may  be  said  that  the  water  supply  should  be  from  a  reser- 
voir, if  possible,  and  so  controlled  as  to  avoid  any  great  fluctuations  in 
the  quantity  supplied  to  the  plants  during  the  growing  season.  The 
cranberry  is  by  nature  a  water-loving  plant,  and  seems  to  suffer  more 
frequently  from  a  lack  of  water  than  from  an  excess. 

Destruction  of  dead  vines. — Another  preventive  measure  of  importance 
is  the  destruction  of  all  dead  vines  and  leaves.  Frequently  small  areas 
of  vines  die,  apparently  from  the  attacks  of  the  cranberry  fungi.     All 
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!b  Yines  should  be  pulled  or  cut  and  collected  early  in  the  sprinfsf,  at 
\&t  within  two  weeks  after  the  water  has  been  drawn  from  the  bog, 
td  burned.  Vines  which  have  been  cut  in  raking  bogs  to  prepare  them 
ir  t$cooping  should  also  be  treated  in  the  same  manner.  Such  vines  if 
3t  destroyed  invariably  produce  the  spores  of  the  cranberry  fungi  in 
Teat  quantitie8  and  are  a  fertile  source  of  infection  for  the  young 
BAves  and  fruit.  Little  is  to  be  feared  from  the  rotten  l)erries  which 
lave  reached  maturity,  as  the  fungi  very  rarely  produce  any  spores 
m  such  berries. 

Diieaae-resistant  plants. — It  is  a  matter  of  common  observation  among 
pt)wers  that  some  varieties  rot  or  scald  worse  than  others.  Hence, 
b  setting  new  bogs  or  replanting  old  ones  the  most  hardy  varieties 
riumld  be  used.  By  giving  careful  attention  to  the  selection  of  disease- 
resistant  plants  for  propagation,  a  practically  immune  variety  can 
probably  be  eventually  secured. 

FUNGICIDES. 

Several  of  the  best  fungicides  have  been  tried  for  cranberry  diseases, 
especially  aramoniacal  solution  of  copper  carbonate,  potassium  sul- 
phid,  and  Bordeaux  mixture.  The  Bordeaux  mixture  has  proved  the 
most  efficient  of  any  used. 

Eflbet  of  spraying. — The  following  results  were  obtained  on  carefully 

.selected  plots  where  from  75  to  100  per  cent  of  the  crop  is  lost  each 

yesr  from  disease.     Six  plots  of  one-half  acre  each  were  sprayed  four 

toes  during  the  season.     Alternating  with  these  plots  were  six  others 

kft  unsprayed.     According  to  actual  counts  made  from  September  8 

to  13, 1904,  of  sound  and  diseased  fruit  on  35  yard-square  plots,  repre- 

te&ting  the  average  condition  of  the  sprayed  and  unsprayed  areas,  it 

Us  found  that  the  maximum  of  diseased  fruit  on  any  of  the  sprayed 

'plots  was  27.5  per  cent  as  against  100  per  cent,  or  a  total  loss,  on  the 

Unsprayed  plot.     The  minimum  amount  of  disease  on  any  sprayed 

[riot  was  13  per  cent  as  against  89  per  cent  on  the  check  plot.     The 

Average  number  of  diseased  berries  on  all  the  sprayed  plots  was  21.7 

)er  cent,  while  on  the  unsprayed  plots  the  average  was  76.8  per  cent. 

[n  addition  to  this  there  was  a  noticeably  larger  crop  of   fruit  on 

lie  sprayed  plots,  and  the  plants  looked  more  healthy  and  vigorous. 

With  five  applications  instead  of  four  it  will  no  doubt  l>e  possible  to 

redoce  the  amount  of  loss  as  low  as  10  or  15  per  cent.     Satisfactory 

resolts  from  spraying  can,  however,  be  secured  only  by  exercising 

g;reat  eare  and  thoroughness  in  the  preparation  and  application  of  the 

mixture. 

Vraparatioii  of  Bordeaux  mixture. — Bordeaux  mixture  should  be  pre- 
pared as  follows: 

Copper  sDlpbate  (blue  vitriol  or  blaestODe) pounds. .      6 

Unsfad^  stone  Ume^^ .,,..-A>  ^ 

Water 


oofl 

in  m 


To  prepare  the  mixture  most  i-onyeDiently  and  economically^ 
solutions  of  the  ingredients  should  be  made.  Secure  foar  1 
holding  at  least  Ml  gallons  each,  in  addition  to  the  barrel  which  ia 
used  for  the  spray  pump.  Place  lOd  pounds  of  good  fresh  stone 
in  one  barrel  and  slake  the  lime  by  adding  water  slowly,  allowinj 
lime  to  crack  aud  crumble.  After  the  lime  has  been  thorou 
slaked,  add  sufficient  water  to  fill  the  barrel.  When  the  wbc 
thoroughly  mixed,  as  it  should  be  before  it  is  used,  it  will  c 
pounds  of  lime  to  each  gallon. 

To  prepare  the  stock  solution  of  copper  sulphate  place  100 1 
of  copper  sulphate  in  a  stout,  coarse  sack  and  suspend  it  in  i 
ban-el,  which  should  be  tilled  with  water.  The  bluestone  will  a 
dissolved  in  a  day  or  two  if  placed  as  near  the  top  of  the  barrel  as 
sible.  Never  place  the  copper  sulphate  in  the  barrel  loose,  as  it 
take  a  much  longer  time  to  dissolve  and  will  require  much  stir 
Elach  gallon  of  this  solution  will  now  contain  2  pounds  of  « 
sulphate. 

Make  two  half-barrels  by  sawing  one  of  the  50-gailon  barrels  thr 
the  middle,  and  put  2  gallons  of   the  stock  lime  (that  is,  4  poi 

in  one  barre 
add  suffiv 
water  t  o  i 
about  22  gal 
Stir  this  w( 
make  a  thor 
mixture  of 
lime.  l*iit  J 
Ions  of  the  i 
copper  sul] 
solution  (thi 
6  pounds)  ii 
other  half  b 
and  add  en 

wat«r  to  make  about  22  gallons.  Two  men  with  pails  cjin  now 
the  two  solutions  together  t^inmltaneously  into  a  barrel,  as  shot 
figure  6,  and  then  stir  the  whole  thoroughly  with  a  wooden  padd] 
If  desired,  these  stock  solutions  may  be  prepared  by  using  on 
[lounds  of  lime  and  50  pounds  of  hluestone  in  each  barrel.  If  pref 
in  this  way,  the  solutions  would  contain  1  pound  to  each  gallon. 
4  gallons  of  lime  and  (>  of  bluetttone  would  be  necessary  for  a  6lJ-g; 
barrel  of  Bordeaux  mixture. 

Boap  for  ate  with  Bordeaux  miztore. — To  complete  the  loixtv 
effectire  use  in  treating  cranberrv  diseases,  it  is  nei-essary  to  ad^ 
thing  to  cause  it  to  spread  evenly  and  adhere  to  the  foliage  anS 
whose  smooth,  glossy  surface  causes  the  plain  Bordeaux  mix! 


— Pouring  logclhur  lii 


either  collect  in  drops  or  run  off  entirely.  Several  aoaps  have  t)eei 
tried  for  this  purpose,  of  which  resin-fishoil  soap  ha,i  proved  the  1:>eBU 
This  is  prepared  as  follows: 

Bwiin fioiunla.. 

Potash  lye,  snch  oh  ia  ordinarily  BOld  for  n&shing  piirpoees..pouiiil.. 

Fish  oil pint.. 

Water gallons.. 

Dissolve  the  resin  with  the  oil  in  a  large  iron  kettle.  Let  thiM  cool 
Bomewhat  and  then  add  the  potiish,  slowly  stirring  the  mixture  at  the 
same  time  and  watching  it  carefully  to  avoid  its  boiling  over.  Then 
ftdd  a  part  of  the  5  gallons  of  water  and  continue  lx>iling  until  the 
mixture  will  dissolve  in  cold  water.  This  will  require  about  one  hour, 
when  the  remainder  of  the  water  should  he  added  slowly  and  the 
whole  tJioroughly  stirred. 

Making  the  soap.— This  soap  can  be  most  quickly  and  conveniently^ 
made  l»v  using  one  of  the  various  forms  of  feed  cookers  used  by  farm-l 
ers  for  cooking  feed,  heating  water  for  scalding  hogs. 
are  quickly  heated 
and  have  a  reservoir 
or  kettle  eapat^ity 
of  half  a  barrel  or 
more.  In  this  wiiy 
a  quantity  of  the 
soap  may  be  pre- 
pared at  one  time 
and  kept  m  «toi  k 
for  use  as  di-iifd 
Two  gallons  of  thi-- 
soap  should  be  j.d 
ded  lo  each  oil  giil 
Ions  of  Bordeaux 
mixture  and  the 
whole  should  then 
bo  strained  into 
the  pump  Itairel 
through  a  bras- 
wire  cloth  strainer. 
Il  is  important  tbiit 
the  mixture  should 

be  well  strained,  else  there  will  lie  more  or  less  trouble  from  the  clog^ 
ging  of  the  spray  nozzles.  This  soap  is  now  being  manufactured  anJ 
placed  on  the  market.  If  the  thick  commert-ial  soap  is  used.  4  or  5 
pounds  should  be  diluted  in  2  gallons  of  water  and  added  to  each  54 
gallons  of  Bordeaux  mixture.  JH 
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Hixingr  tbe  u^redienti. — A  very  convenieot  and  time-saTing  arrange- 
ment may  be  made  by  constructing  a  strong  movable  platform  aboat 
6  by  8  feet.  This  may  be  placed  beside  the  water  supply  and  aa  aeu 
as  convenient  to  the  cranberry  vines  which  are  to  be  sprayed.  It 
may  be  moved  to  other  places  as  desired.  The  floor  of  the  platform 
should  be  about  2  feet  higher  than  the  top  of  the  apray-pump  barrel 
when  it  is  driven  alongside  the  platform,  as  shown  in  figure  7.  The 
height  of  the  platform  will,  of  course,  vary  according  to  the  sprayii^ 
apparatus  used,  being  tower  in  the  case  of  a  barrel  and  cart.  Place 
the  two  half-barreld  used  for  the  separate  dilutions  of  lime  and  blue- 
stone  on  the  front  of  tbe  platform  and  tbe  two  barrels  containing  tbe 
stock  solutions  immediately  behind  them.  By  means  of  a  small  tank 
force-pump,  pump  about  22  gallons  of  water  into  each  of  tbe  half- 
barrels.  A  portable  pump  well  adapted  to  this  purp<rae  can  be  secured 
for  $y  or  $10.  Now  add  the  necessary  quantities  of  lime  and*  copper 
from  the  stock  barrels  and  stir  the  mixture  thoroughly.  Then  a  man 
standing  on  the  step  in  front  of  each  half-barrel  can  pour  the  two 
solutions  together  directly  into  the  strainer  of  the  pump  barrel,  finally 
adding  the  soap. 

The  strainer. — In  this  connection  a  strainer  may  be  described  which 
has  been  figured  by  Alwood  and  Phillips  in  Bulletin  No.  141  of  the 
Virginia  Experiment  Station.  It  has  been  found  exceedingly  conven- 
ient and  useful.  It 
consists  of  a  strong, 
tight  wooden  box 
about  12  inches  deep, 
of  the  form  shown  in 
figure  8,  A.  Bore  a 
hole  in  the  bottom  of 
this  box  near  one  side, 
large  enough  to  screw 
in  a  piece  of  2-inch  gas  pipe  6  to  10  inches  long.  Make  another  box 
of  lighter  material  of  the  shape  shown  in  figure  8,  B,  which  will  fit 
easily  into  the  larger  box  and  project  about  an  inch  above  it.  Tack 
tightly  acroHs  the  oblique  bottom  of  this  a  piece  of  brass  wire  cloth 
having  16  or  18  meshes  to  the  inch.  On  the  opposite  sides  of  the  pro- 
jocting  portion  a  narrow  .strip  should  be  fastened,  which  will  rest  upoa 
the  upper  edge  of  the  outer  box,  thus  preventing  the  inner  box  from 
settling  too  far  down.  This  strip  will  also  be  convenient  to  grasp  in 
removing  the  sieve  to  clean  it.  The  size  of  the  box  used  will  depend 
upon  the  space  between  the  opening  in  the  pump  barrel  and  tlic  pump. 
Precantiona  to  he  obierved. — After  the  lime  and  bluestone  solutions 
have  been  mixed,  the  preparation  should  be  applied  without  delay. 
It  should  never  be  allowed  to  stand  for  more  than  an  hour  before 
sing,  as  it  will  settle  and  deterioriate  in  quality.    The  stock  solutions. 


however,  may  be  kept  for  a  conniderablo  time,  without  injury.     The  J 
surface  of  the  liuie  should  be  kept  coverad  with  water  and  if  uot^ 
to  be  used  within  a  few  weeks  the  barrel  should  be  buried  in  i 
ground. 

Very  young  and  tender  foliage  may  be  injured  if  an  insufficient  ^ 
quantity  of  lime  be  used.  There  are  two  e«gy  methods  of  deteiminiai; 
whethi!r  there  is  an  excess  of  copper  in  the  mixture.  Hold  the  blade 
of  a  puoket-knifein  the  mixture  for  a  minute  or  two.  If  the  surface  ' 
of  the  blade  assumes  the  color  of  metallic  copper,  it  indicates  an  inuuf-  I 
cient  quantity  of  lime,  and  more  should  be  added.  Another  test  is  the  ] 
addition  of  a  few  drops  of  a  solution  of  ferrocyanide  of  potassium,  f 
Such  a  solution  may  be  made  by  dissolving  1  ounce  of  the  ferrocyanide  1 
in  1  pint  of  water.  Pour  a  little  of  the  Bordeaux  mixture  to  be  tested'} 
into  H  white  porcelain  dish  and  add  a  few  drops  of  the  ferrocyanide  ] 
solution.  If  a  reddish-brown  precipitate  is  formed,  it  indicates  an  1 
insufficient  quantity  of  lime.  It  has  been  found  in  practice  that  a  slight  1 
excess  of  copper  in  the  mixture  does  no  harm  to  the  foliage  of  the  [ 
cranberry  plant  after  the  lirst  of  July. 

Too  much  emphasis  can  not  be  placed  upon  the  necessity  of  carefully  i 
and  thoroughly  prei>aring  the  Bordeaux  mixture  from  good  material. 
There  is  no  doubt  that  many  failures  fro^ii  the  use  of  this  mixture  are 
due  to  lack  of  proper  attention  to  these  matters.  Good  fresh  stone 
lime  should  always  be  used.  The  ordinary  commercial  crystals  of 
copper  sulphate,  costing  from  7  to  9  cents  per  pound,  are  sufficiently 
pure  for  the  mixture,  as  a  slight  aoiount  of  impurity  in  the  form  of 
iron  sulphate  is  regarded  by  some"  pathologists  as  beneJicial. 


METHODS  OF  APPLICATION. 

The  purpose  of  the  application  is  to  prevent  the  entrance  of  the  1 
fungi  into  the  tissues  of  the  plant.  Theoretically,  the  whole  plant  , 
should  be  covered,  and  particularly  the  leaves  and  fruit.  Practically, 
this  is  of  course  impossible,  but  it  should  be  approximated  as  closely  J 
as  possible.  Only  a  very  thin  covering  over  the  surface  is  necessary. 
This  can  only  be  secured  by  means  of  a  very  fine  spray,  and  in  the  1 
ruse  of  the  cninlwrry  by  the  addition  to  the  Bordeaux  mixtitre  of  1 
some  spreading  mixture,  such  as  the  resin-fishoil  soap,  which  also  1 
adds  greatly  to  its  adhering  qualities.  Thus  it  resists  to  a  great  I 
extent  the  wasfiing  effects  of  rains. 

Apparatna. — A  sufficiently  tine  spray  can  only  be  obtained  by  the  use  ] 
of  the  very  best  nozzles.  A  recently  improved  form  of  the  Vermorel  I 
nozzle  has  given  the  best  satisfaction  in  our  cxjterinicntal  work.  Itis  1 
alito  important  to  have  a  good  pump  which  will  produce  the  necessary  1 
B  without  unnecessary  labor  and  inconvenience. 


mgaapre  V 


I  Three  forms  of  spraying  outfits  have  been  tried — the  knapeat^ 
lamp,  the  barrel  and  cart  or  wagon  outfit,  and  a  hor.sepower  fom 
The  knapsack  pump,  a»  illustrated  in  figure  fl,  is  only  adapted 
[for  use  where  small  areas  are  to  be  sprayed,  as  the  work  can  not  be 
i  rapidly  enough.  The  most  rapid  method  is  the  horsepower  or 
!r  power  force  pump. 

I  actual  experience,  several  objections  to  the  use  of  the  ordinary 

*?orm3  have  been  found.     In  the  first  place,   it  is  impracticable  or 

impojifsible  in  many  cases  to  use  a  horse  on  the  bogs  on  account  of  the 

soft  and  miry  condition  of  the  land.     Where  a  horse  can  be  used, 


however,  an  ordinary  horsepower  pump  does  not  satisfactorily  com 
^.the  plants  with  the  mixture.  The  vines  are  usually  thick  and  more  or 
(  matted,  covering  the  whole  surface  of  the  ground,  so  that  itia 
jary  in  order  to  cover  as  nearly  as  possible  the  surface  of  the 
l»vcB  and  berries  to  direct  the  spray  against  them  from  various  direc- 
Ibns  and  for  a  longer  time  than  can  be  done  with  a  constantly  moving 
louip.  The  writer  has  be^n  able  to  do  the  most  satisfactory  work  by 
fcing  a  barrel  and  pump  outfit,  placing  it  in  a  Iow-lM>died  wagon,  as 
ibown  in  figure  11,  iu  cases  where  a  horse  can  be  Hriven  on  the  bog,  or 
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on  &  bftndcart  in  other  cases,  aa  shown  in  Ggure  10.    ^uch  an  outfit^ 
fitted  with  two  20-foot  hose,  a  4-foot  extensioo-rod  attachment,  and 
two  Vermorel  noz- 
zles  each,    can    be 
handled    by    three 
men.   and    r    ^trip 
50  feet  wide  c 
sprayed  at  eucb  trip 
across  the  bog. 

Vomber  of  spray- 
in^i  necetiary. — At 
least  live  applica- 
tioDs  of  the  Bor- 
deaux mixture 
should  be  made 
during  the  « 
■id  not  more  than 
)en  days  should 

3  elapse  between  two  applications.     The  first  application 

luld  be  made  narly  in  June,  the  next  the  latter  part  of  June,  just 

I  the  blossoms  are  ready  to  open,  and  the  third  as  soon  as  the 


rrel  aud  wagun  tpnyiag  outnt. 


plants  have  passed  the  height  of  their  bloominj/  period.     This  applica- 
tion is  a  very  important  one,  und  if  thoroughly  and  properly  made 
mid  prevent  the  blasting  of  the  young  fruit  due  to  the  early  attack 
I  the  scsid  fungus.     It  is  best  to  avoid  possible  injury  which  mif:.b^ 
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occur  by  spraying  when  the  plants  are  in  full  bloom.  The  fifth  appli- 
cation should  not  be  made  earlier  than  August  15,  as  it  is  extremely 
important  that  the  berries  be  protected  against  infection  at  this  time. 
The  fruit  should  be  picked  as  early  as  practicable,  in  order  to  avoid 
infection,  which  may  occur  when  the  protection  of  the  last  application 
begins  to  be  lost  by  the  washing  of  rains.  Do  not  spray  immediately 
after  a  rain  nor  when  dew  is  on  the  vines.  In  such  cases  the  mixture 
becomes  diluted  and  collects  in  drops  instead  of  forming  a  film  over 
the  surface,  as  is  desired. 

COST   OP  TEEATMENT. 

According  to  careful  estimates  based  upon  the  cost  of  material  and 
labor  in  1904,  five  applications  can  be  made  at  the  rate  of  four  bar- 
rels  of  Bordeaux  mixture  per  acre  at  each  spraying  at  an  expense  of 
about  $15  per  acre,  not  counting  the  cost  of  the  spraying  apparatus. 
In  order  to  reduce  the  cost  as  much  as  possible  and  at  the  same  time 
expedite  the  work,  it  is  necessary  to  have  materials  and  apparatus  as 
conveniently  arranged  as  possible.  The  stock  solutions  of  lime  and 
bluestone,  as  well  as  the  resin-fishoil  soap,  should  be  prepared  in 
quantity  and  kept  near  the  area  to  be  sprayed.  All  the  materials 
used  in  the  mixture  except  the  lime  can  be  bought  from  a  wholesale 
druggist.  The  cost  of  copper  sulphate  crystals  in  quantity  should 
not  exceed  8  cents  per  pound.  The  resin  may  be  bought  for  about 
4  cents  per  pound,  the  potash  lye  10  cents  per  pound,  and  the  fish 
oil  at  about  75  cents  per  gallon,  or  very  much  less  when  purchased  in 
quantity.  The  manufactured  soap  can  probably  be  purchased  cheaper 
than  it  can  be  made  by  the  cranberry  grower. 

SITMHAET. 

The  cranberry  blast,  scald,  and  rot  are  caused  by  parasitic  fungi. 

Spraying  experiments  have  demonstrated  that  these  diseases  can 
be  controlled  by  a  proper  application  of  Bordeaux  mixture. 

To  make  the  mixture  effective  it  must  be  carefully  prepared  and 
thoroughly  applied,  with  the  addition  of  resin-fishoil  soap  or  some 
other  spreading  and  adhesive  mixture.  Careless  or  partial  spraying 
is  worse  than  useless. 

At  least  five  applications  should  be  made  during  the  season.  No 
interval  of  more  than  fifteen  days  should  elapse  between  the  applica- 
tions.    The  last  application  should  not  be  made  earlier  than  August  15. 

It  is  necessary  to  use  at  least  four  barrels  per  acre  at  each  spraying. 
The  fruit  and  vines  must  be  thoroughly  covered  in  order  to  protect  them. 

The  barrel  and  cart  or  barrel  and  wagon  spraying  outfit,  with  two 
20-foot  lengths  of  hose,  has  been  found  most  satisfactory. 

The  cost  per  acre  for  spraying  five  times  during  the  season  should 
not,  according  to  the  methods  described  here,  exceed  $15. 
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R^xperinient  Station  Work  is  a  subseries  of  brief  popular  bulletins  compiled 
im  tlie  published  reports  of  the  agricultural  experiment  stations  and  kindred 
ititutions  in  this  and  other  countries.  The  chief  object  of  these  publications 
to  disseminate  throughout  the  country  information  regarding  experiments  at 
»  different  experiment  stations,  and  thus  to  acquaint  farmers  in  a  general  way 
th  the  progress  of  agricultural  investigation  on  its  practical  side.  The  results 
rein  reported  should  for  the  most  part  be  regarded  as  tentative  and  suggestive 
:her  than  conclusive.  Further  experiments  may  n^odlfy  them,  and  experience 
>ne  can  show  how  far  they  will  be  useful  in  actual  practice.  The  work  of  the 
tions  must  not  be  depended  upon  to  produce  "  rules  for  farming."  How  to 
3ly  the  results  of  experiments  to  his  own  conditions  will  ever  remain  the 
>blem  of  the  individual  farmer. — A.  C.  True,  Director,  Oflace  of  Experiment 
itions. 
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EXPERIMENT  STATION  WORK." 


HOME  MIXIHa  OP  FEETILIZEES.^ 

The  economy  of  home  mixing  has  been  studied  by  a  number  of  the 
experiment  stations,  as  shown  in  previous  numbers  of  this  series/ 
D.  D.  Woods,  director  of  the  Maine  Station  has  recently  reported 
further  studies  of  the  subject  which  yielded  results  of  practical 
importance. 

To  make  it  evident  that  Maine  farmers  do  and  can  mix  goods  that  are  in  all 
particulars  equal  to  the  best  factory  mixed,  the  station  made  in  1904  coopera- 
tive experiments  upon  home  mixing  with  farmers  in  Brunswick,  Houlton,  and 
Port  Fairfield  (Maple  Grove).  ♦  ♦  ♦  A  number  of  farmers  at  Brunswick 
clubbed  together  and  purchased  bone  tankage,  cotton-seed  meal,  nitrate  of  soda, 
icid  phosphate,  and  sulphate  of  potash.  The  tankage  was  not  in  as  gcod  mechan- 
ical condition  as  was  desirable,  but  this  was  remedied  by  passing  It  over  a 
screen  with  .3  meshes  to  the  inch,  and  rejecting  all  that  did  not  go  through. 
The  coarser  particles  were  not  wasted,  but  were  used  around  fruit  trees,  etc., 
where  the  nitrogen  and  phosphoric  acid  would  slowly  become  available  and 
be  utilized. 

After  all  of  the  goods  had  been  screened,  samples  were  taken  for  analysis."" 
The  materials  were  then  weighed  and  spread  out  In  layers,  one  above  the  other, 
on  the  bam  floor,  care  being  taken  to  put  the  bulkiest  materials  at  the  bottom. 
They  were  then  mixed  by  shoveling  together  four  times  and  bagged. 

The  composition  of  the  mixed  fertilizer  agreed  within  the  limits 
of  error  of  chemical  analysis  with  that  calculated  from  the  compo- 
sition of  the  original  unmixed  materials,  thus  showing  very  perfect 
mixing. 

Chemical  analyses  of  a  mixture  prepared  from  unscreened  goods, 
assuming  shippers'  weights  to  be  correct,  showed  that  while  there 
was  not  as  close  agreement  between  calculated  and  actual  composi- 
tion as  in  case  of  the  more  carefully  screened,  weighed,  and  sampled 
goods,  it  ran  "  as  close  as  many  of  the  ready  mixed  goods  sold  in  the 
State  do  to  their  guaranties.  The  mechanical  condition  of  these 
goods  was  excellent.    They  were  used  in  the  potato  planter,  and  even 

"A  progress  record  of  experimental  inquiries,  published  without  assumption  of 
resjionsibility  by  the  Department  for  the  correctness  of  the  facts  and  conclusions 
reported  by  the  stations. 
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in  the  old-type  Eobbin's  planter  the  fertilizer  was  distributed  as 
freely  and  evenly  as  could  be  asked.  The  cotton-seed  meal  and 
tankage  were  so  dry  that  the  use  of  a  filler  was  unnecessary.  About 
40  acres  of  potatoes  were  grown  with  the  above  home-mixed  goods, 
the  fields  being  situated  in  three  towns  and  two  counties.  *  ♦  ♦ 
In  general  large  crops,  ranging  in  Aroostook  County  from  275  to 
380  bushels  per  acre,  were  obtained.  On  early  planted  potatoes, 
and  where  the  season  was  long  enough  for  the  crop  grown  on  the  honif 
mixture  to  mature,  the  jdelds  were  as  large  as  where  the  standani 
commercial  fertilizers  were  liberally  used." 
The  mixture  used  per  acre  in  1904  was : 

Pounds. 
Tankage 500 

Cotton-seed  meal 200 

Nitrate  of  soda 100 

Aold  phosphate 400 

Sulphate  of  potash 200 

Total 1,  400 

This  mixture  contained  4  per  cent  of  nitrogen,  7.5  per  cent  of 
available  phosphoric  acid,  11.3  per  cent  total  phosphoric  acid,  and 
7.3  per  cent  of  potash,  and  furnished  50.1  pounds  of  nitrogen  per 
acre,  104.7  pounds  of  available  and  158.4  pounds  of  total  phosphoric 
acid,  and  102.6  pounds  of  potash  per  acre.  As  stated,  the  mixture 
gave  good  results  when  the  season  was  long  enough  to  mature  the 
crop.  For  quick  maturing  it  apparently  carried  too  much  slowly 
available  nitrogen  and  too  little  available  phosphoric  acid. 

A  mixture  for  potatoes  containing  an  excess  of  phosphoric  acid 
which  will  tend  to  early  maturity  is  suggested,  as  follows: 

Pounds. 

Nitrate  of  soda  a 200 

Screened  tankage 200 

High  grade  dried  blood  & 100 

Acid  phosphate 500 

Sulphate  of  potash 200 

Total 1, 200 

Tills  contains  4.7  per  cent  nitrogen,  6.7  per  cent  available  phos- 
phoric acid,  8.5  per  cent  total  phosphoric  acid,  and  8.3  per  cent 
potash,  and  furnishes  56  pounds  of  nitrogen  per  acre,  80  pounds  of 
available  and  102  pounds  of  total  phosphoric  acid,  and  100  pounds 
of  potash  per  acre. 

a  Or  sulphate  of  ammonia,  75  pounds. 

&  i)r  dried  blood  150  pounds,  or  cotton-seed  meal  2(K)  iK)nnds. 
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A  suggested  mixture  for  potatoes  to  be  used  on  sod  land  where  a 
good  stubble  and  aftermath  has  been  plowed  under,  or  in  connection 
with  farm  manures,  is  as  follows : 

Pounds. 
Nitrate  of  soda 100 

Screened  tankage 200 

Acid  phosphate 300 

Sulphate  of  potash 200 

Total 800 

This  mixture  contains  3.4  per  cent  nitrogen,  6.8  per  cent  available 
phosphoric  acid,  9.2  per  cent  total  phosphoric  acid,  and  12.5  per  cent 
potash,  and  furnishes  27  pounds  of  nitrogen,  54  pounds  of  available 
and  74  pounds  of  total  phosphoric  acid,  and  100  pounds  of  potash 
per  acre. 

These  mixtures  are  intended  to  supplj'  sufficient  fertilizing  material 
for  a  crop  of  300  bushels.  "  It  is  to  be  borne  in  mind  in  using  these 
formulas  that  they  are  only  suggestive  and  that  different  conditions 
of  soil  make  such  different  treatment  essential  that  a  formula  which 
may  prove  successful  on  one  farm  may  not  be  equally  so  on  another." 
In  no  case  is  it  to  be  expected  that  fertilizers  will  take  the  place  of 
good  tillage  and  care  of  crops. 

With  these  reservations  in  mind  the  above  formulas  for  fertilizer 
mixtures  for  potatoes  and  those  for  various  crops  which  follow  may 
be  suggestive  and  helpful  to  those  who  contemplate  engaging  in  the 
home  mixing  of  fertilizers : 

Formulas  for  fertilizers  for  various  crops  suggested  by  the  Maine  Experiment 

Station. 


Weight 
nsed. 

Nitro- 
gen. 

Phosphoric  acid. 

Crop  and  fertilizlnfir  materials. 

Avail- 
able. 

Total. 

Potash. 

CoRKT  on  sod  land  or  in  conj  auction  with  farm 
manure: 
Nitrate  of  soda 

Ptmnds. 
100 
400 
150 

Pounds. 
16 

Pounds. 

Pounds. 

Pounds. 

Acid  T>hofn>hate -  - . , . . 

52 

64 

Muriate  or  rotadh 

76 

Total 

660 

16 
2.5 

52 
8.0 

G4 
9.9 

75 

Percentage  composition 

11  5 

, 
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89 
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42 
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760 

27 
3.7 

54 
7.2 

74 
9.9 

76 

Percentage  composition 

10.0 

Nitrate  of  soda 
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WO 
400 
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16 
14 

Cotton-seed  meal 

8 
C4 

*"4 

Acid  phosphate... 

52 

Mnriate  of  potash 

76 
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860 
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8.5 

52 

8.1 

67 
7.9 

79 

9  3 
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P«rwtmiat  for  ferttUeers  for  voriOH*  araps,  etc. — Oontinued. 


Weight 
used. 

Nitro- 
gen. 

Phosphoric  add. 

Crop  and  fortOiziog  materials. 

ISf   1   T<-»1- 

Potash. 

Tyiiur  "tbiB  vroper  root  tnbeirele  orsaniBins: 
Kit»teof8oda ., 

50 
400 
150 

PoundB. 
8 

I^mnds. 

Picmnds. 

PonndB. 

^^fSKl  VllOSInHite ......  ...... ......  ......  .... .... 

58 

66 

Mxirln^te  oi  potash 

76 

•"•••• •••• 

1 

Vn^\ .    , 

600 

8 
1.8 

58 

8.7 

56 
8.8 

75 

Percentage  comixxiitioii 

18.5 

3f  ANOOiiDS  OR  OTHXR  BEKTB,  htuBed  wpou  experi- 
ment fitatfon  f  to  "be  used  in  conjnnction  witli 
A  liberal  dresung  of  farm  numnre): 

If  Hrwtft  of  sod*  . , 

400 
400 
808 

64 

Moriate  of  potash 

800 

Total 

1,000 

64 
6.4 

800 

Percentage  comiiosition 

80.0 

JLa.ngolj>s  or  otoxb  bests  without  farm  ma- 
ziiiFe: 

Nitrateofsoda , 

800 
800 

800 
800 
400 
300 

88 
44 

49 

68 

198 

Sulphate  of  arn'monJa  (or  800  pounds  l^gh- 

Acid  phosphate    .  .  »  . 

86 

88 

If  iirWll)e  of  potash                     ... 

800 

Common  salt.  .^^^  ^^^    x.    .... 

TotaL 

8,000 

U6 
5.8 

84 
4.8 

156 

7.8 

-     800 

10.0 

o  Beets  are  successfully  grown  in  Maine  without  salt. 

It  is  of  the  utmost  importance  in  purchasing  materials  for  these 
hoine  mixtures  to  buy  only  <m  a  guaranty  of  composition  and  to  insist 
that  the  materials  shall  be  of  standard  high-grade  quality. 

OBOWIKO  8WEET-C0EH  SEED  IK  THE  SOUTH. 

There  is  a  popular  belief  that  sweet-corn  seed  can  not  be  grown 
year  after  yesr  in  tJie  South  without  deterioration  in  quality.  Some 
light  has  been  thrown  on  this  subject  recently  by  the  investigations 
of  the  Maryland  Station.**  That  station  has  found  that  in  a  State 
as  far  south  as  Maryland  at  least  as  good  or  better  sweet-corn  seed 
can  be  and  is  grown  for  use  within  the  State  as  can  be  grown  in  New 
England.  The  yield  obtained  in  Maryland  from  Maryland-grown 
seed  is  considerably  higher  than  the  yield  obtained  when  Connecticut 
seed  is  used.  "  Not  only  is  the  yield  higher,  but  repeated  observation 
has  shown  that  the  quality  of  the  crop  was  as  good,  if  not  better,  and 
that  the  plants  from  home-grown  seed  stood  the  climatic  changes 
much  better  than  those  from  northern-grown  seed." 

In  support  of  the  above  claims  it  is  stated  that  the  Stabler  family 
has  originated  and  grown  in  Maryland  three  distinct  varieties  of 
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sweet  corn,  all  of  which  are  recognized  as  of  the  highest  quality.  No 
seed  from  the  North  has  been  used  on  the  Stabler  farm  for  the  past  J 
twenty-six  years.  A  Mr.  S.  N.  Hyde,  of  Baltimore,  states  that  since 
1878  he  has  been  growing  his  own  sweet-corn  seed  for  his  canning 
business  and  for  twenty-five  years  put  up  a  pack  from  Maryland- 
grown  seed  of  Egyptian  sweet  com  that  brought  the  highest  price 
of  any  canned  corn  on  the  American  market.  In  Harford  County  a 
Mr.  Charles  W.  Baker  in  1904  grew  a  crop  of  500  acres  of  sweet  corn 
for  canning  purposes.  The  variety  grown  was  a  strain  of  Ever- 
green obtained  originally  from  Connecticut.  Mr.  Baker  grows  his 
own  seed  and  has  not  changed  seed  for  twenty-five  years.  In  the 
vicinity  of  Aberdeen,  Md.,  nearly  7,000  acres  of  sweet  com  was  grown 
in  1904,  nearly  all  from  Maryland  seed.  People  in  that  section  have 
found  from  experience  that  if  they  do  not  save  their  own  seed  they 
can  not  expect  a  good  stand  of  com. 

These  facts  indicate  that  good  sweet-corn  seed  can  be  grown  in 
Maryland,  that  the  seed  does  not  "  run  out,"  and  that  the  develop- 
ment of  useful  varieties  of  sweet  com  depends  more  perhaps  upon 
men  and  methods  than  upon  climate.  "  The  experience  at  Aberdeen 
shows  that  there  is  no  inherent  tendency  to  deteriorate  if  the  variety 
be  kept  pure  and  be  grown  under  ordinary  favorable  conditions." 

One  of  the  difficulties  in  the  way  of  developing  and  keeping  pure 
a  variety  of  sweet  corn  is  the  ease  with  which  it  mixes  with  other 
varieties  and  with  field  corn. 

Sweet  c*orii  aud  field  or  bard  corn,  if  planted  at  the  same  time,  w\\\  mix  at 
least  a  quarter  of  a  mile  away,  and  thus  the  sweet  corn  be  much  injured  In 
quality.  Adams  Early,  which  is  not  sweet  corn,  will  ruin  sweet  com  blosBom- 
Ing  near  it  at  the  same  time.  ♦  ♦  ♦  But  the  writer  has  found  little  diffi- 
culty in  avoiding  the  mixing  by  always  planting  sweet  corn  Intended  for  seed  a 
little  earlier  than  any  field  corn  is  planted  on  his  or  adjoining  farms. 

The  method  of  selecting  seed  sweet  com  by  the  different  Maryland 
growers  varies.  One  way  which  has  been  found  satisfactory  is  thu?^ 
stated : 

For  many  years  it  has  been  the  custom  to  select  for  home  planting  a  small 
number  of  ears  having  the  characteristics  most  desired.  Earliness  is  main- 
tained only  by  saving  the  earliest  ears  from  the  early  corn,  and  from  these 
earliest  ears  a  small  number,  known  as  **  double  extra,*'  are  set  aside  for  the 
breeding  plat.  In  selecting  these  double  extra  ears  attention  is  not  only  paid  to 
size,  length  of  grain,  and  length  of  cob,  but  to  the  character  of  the  com  for 
quality,  as  denoted  by  its  translucent  appearance.  Effort  Is  made  to  practice 
rigid  selection,  I.  e.,  not  only  to  have  a  great  many  of  the  right  kind  of  ears, 
but  to  plant  none  of  the  wrong  kind  in  the  breeding  plat  or  near  It. 

One  of  the  most  vitiil  factors  in  the  sweet-corn  seed  industry  is  the 
proper  curing  of  the  ears.  Sweet  corn  molds  and  ferments  more 
easily  than  field  corn.     This  greatly  injures  germination.     Freezing 
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before  curing  also  injures  gemiiiiaHon.     Some  of  the  diffitnilfips  i 
curing  sweet  corn  are  thus  pointed  ont : 

Fire  Lent  used  to  dry  the  «>ru  bas  not  |irov«l  8Jill8ractor>'.  bwaunc  It  will 
CHOHe  the  cob  to  sonr  long  befure  It  hHS  had  time  to  dry  out.  Corn  ttirown  In  u 
Uirce  pile  wltti  or  wltbuut  tlie  busk  on  will  itevelop  bent  enough  Inside  uf 
tweoty-rour  boure  to  Injure  the  germ,  ttonr  Hit;  cob,  nod  dlttvolor  tlie  btuIu. 
Bveet  •MTU  cut  Dud  abocked  up  like  field  uiru  ivltl  hout  betore  it  dries,  unices 
Ihc  weather  be  both  cool  iiuil  dry  euougb  before  winter  to  esotipe  Injury  by  frecK- 
Ing.  Corn  left  on  the  stnlk  untouched  until  the  busk  opens  will  be  greatly  dis- 
colored and  lujored  by  n  spell  of  hot.  ilamp  wentber.  If,  however,  tbe  ears  be 
basked  out  on  a  dry  day,  awl  allowed  to  lie  a  few  bours  exposed  to  tbe  direct 
rtiy^  of  tbe  sun.  tbe  orgaiilnuis  whk'b  iitiise  fermentation  are  killed  by  the  sun- 
slilue,  and  a  layer  of  dried  imii^rvlouB  uintter  is  formed  over  tbe  aurfaoe  of  tbe 
com  and  tlie  butt  end  of  the  eoli,  whieb  jnakes  It  more  dlUleult  for  fermentation 
to  atnrt  in  either  0<)ru  or  pob. 

The  writer's  method  of  (nirlng  sweet  corn  for  seed  has  been  develoi)ed  after 
tuauy  trials  and  vexatious  fnllnrex  from  followiag  other  and  more  laborious 
methods,  and  is  given  with  ttie  confident  knowledge  that  up  to  tbe  present  time 
it  1b  tbe  beet  method  devised  yet  tu  save  feed  aud  fodder  at  tbe  same  time. 
Sluce  adopting  It  there  buve  been  no  failures.  When  tlie  husk  in  dead  and  loose 
on  the  ear,  the  sooner  the  ear  Is  removed  and  put  under  the  shelter  the  better, 
for  two  or  three  days  of  raiuy,  not  cloudy,  weather  may  spoil  It,  even  on  tbe 
stalk.  I  pick  out  a  bright  clear  day  aud  commence  early  in  the  nwming  and 
cut  down  a  small  piece  of  the  corn,  throwing  into  piles,  and  then  lu  the  fore- 
noon, when  the  sun  is  shining  brightly,  husk  It  ont  nit  rapidly  an  iiosslble.  throw 
tbe  com  into  amaJl  piles  on  tbe  ground,  tie  the  fodder  In  bundled,  and  set  It  up  In 
small  Mbotfts.  Tlten  before  night  bi^ul  lu  the  lom  aud  put  it  on  a  slutted  fioor. 
Tbe  floor  i»  made  of  lath  1  Incb  thick  by  '2  inches  wide,  spaced  1  mch  apart.  Tbe 
com  is  taken  up  in  baskets,  aud  each  basket  Is  turned  ugMlde  down  on  the  slats. 
and  taken  off  carefully,  so  that  the  ears  are  left  like  s  pile  of  "  Jack-BtrawM," 
crustied  in  every  direction,  many  of  them  standing  In  nearly  a  vertical  position. 
Each  basketful  of  i-om  is  emptied  In  a  freeb  place,  and  when  all  Is  done  tbe 
siats  will  be  covered  with  corn  about  a  foot  deep,  but  so  loosely  arranged  tliat 
there  IB  DO  obstruction  tu  the  passage  of  air  between  the  ears.  lu  this  posltluu 
it  drl«  veo"  tiulckly  and  may  be  put  Into  barrels  as  soon  aa  all  moisture  Is  out 
of  tile  cob.  Each  barrel  may  be  covered  with  a  piece  of  wire  cloth  held. down  by 
tbe  top  hoop,  and  then  the  liarrel  turned  on  its  side. 

If  8weet-com  seed  equal  in  quality  to  the  New  England  product 
and  heavier  yielding  can  be  Buc<»ssfiilly  grown  in  Maryland,  that  fact 
has  importance  for  States  still  farther  south*  Prevention  from  mix- 
ing, rigid  selection  each  year,  and  great  care  in  ciu'ing  seem  to  be  the 
e»>eniial  factors  to  be  observed. 


KHERSOH  OATB." 

An  imiJortant  feature  of  the  work  of  the  experiment  stations  is  the 
introduction  of  varieties  of  crops  suited  to  given  regions  and  special 
eooditions,  aud  many  valuable  additions  have  thus  been  made  to  the 
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liat  of  crops  which  the  country  is  capable  of  producing.  Much  of  this 
work  is  done  by  the  stations  in  cooperation  with  this  Department,  but 
some  is  done  independently.  A  notable  recent  example  of  valuable 
work  of  this  character  by  an  experiment  station  is  the  introductiui 
of  the  so-called  "  Kherson  oats  "  brought  from  Russia  by  Prof.  F.  W, 
Taylor,  of  the  University  of  Nebraska,  in  1896,  and  thoroug^y  tested 
by  the  Nebraska  Station  as  to  its  adaptability  to  the  com  belt  of  the 
United  States. 

"  The  climatic  condition  most  favorable  to  the  growth  of  oats  dots 
not  usually  obtain  in  the  '  com  belt,'  and  it  has  been  difficult  to  find  ■ 
variety  of  oats  well  adaptwl  to 
this  region.  Tt  is  .a  curious  fart 
that  although  the  great  corn-pro- 
ducing States  are  the  largest 
producers  of  oats,  they  are  not 
States  in  which  the  yield  per  aiT* 
is  high.  An  oat  to  produce  well 
in  Nebraska,  and  particularly  in 
the  central  and  western  part, 
should  lie  very  early  maturing, 
and  should  not  run  to  striiw." 
Such  a  variety  was  found  in  the 
Kherson  Government  in  Russia, 
where  the  soil  and  climatic  con- 
ditions (small  and  uncertain  rain- 
fall) are  similar  to  those  of  the 
Great  Plains. 

The  Kherson  oat  is  a  vigorous 
but  not  rank  grower.  The  straw 
is  very  .short;  the  leaves  are 
broad  and  expose  a  large  sur- 
face. The  panicles  are  spreaJ- 
ing,  i.  e.,  it  is  not  a  side  oat  (fifi- 
1).  The  berries  are  light  yello'v 
in  color,  small,  but  numerous,  and  have  a  very  thin  hull.  It  usually 
weighs  well  per  bushel  And  matures  very  early. 

The  results  of  careful  tests  of  the  variety  in  different  parts  of  Ne- 
braska in  .1901  to  1903  indicate  that  it  is  "  i)eculiarly  suited  to  central 
and  western  Nebraska  on  account  of  its  habits  of  growth.     •     •     * 

"Although  it  usually  yields  well  in  eastern  Nebraska,  there  are 
other  varieties  that  in  the  river  counties,  at  least,  compare  favorably 
with  it.  West  of  that  the  tests  that  have  been  made  of  it  during  the 
three  years  indicate  that  it  is  earlier,  yields  better,  and  weighs  heav- 
ier than  any  other  variety,  with  the  possible  exception  of  the  Texas 
Red.    It  has  steadily  outyielded  the  Texas  Red  on  the  station  farm- 


*  "  •  In  the  dry  season  of  IflOl  it  sliowed  remnrknble  drought- 
resisting  qualities." 

The  Tpsas  R^d,  though  approaching  the  Khersiin  in  yield,  is  objec- 
tionahlo  from  a  market  point  of  view  on  ac(;ount  of  its  color. 

The  indications  are  that  in  introdncing  the  Kherson  oats  the 
Xebraskn  Station  has  rendered  a  great  service  to  farmei-s  of  tliat 
large  section  of  our  western  domain  where  the  rainfall  is  too  scanty 
uncertain  to  insure  good  crops  of  ordinary  varieties  of  oats. 


I 


COWPEA  HAY." 


'Well-cured  cowpea  hay  is  a  must  vuluahlo  dry  forage,  I'anking 
much  above  the  common  grass  hays  in  feeding  value  and  being  at  least 
equal  in  this  respect  to  gofnl  clover  and  alfalfa  hay.  With  the  area  of 
wild  gra.sses  decreasing  from  year  to  year  in  certain  localities,  and 
the  tame  grasses  in  many  cases  failing  to  produce  adequate  yields, 
heavy  yielding  crop  with  a  short  period  of  growth,  like  some  varietiea 
of  cowpeus,  l»ecomes  an  important  aotirce  of  hay.  The  principal^ 
reason  why  the  production  of  cow]mmi  hay  is  not  commensurate  with' 
its  high  value  is  the  difficulty  in  curing  the  large  succulent  vines.. 
Experiments  in  growing  cowpeas  as  a  hay  crop  and  in  handling  tha 
name  economically  and  siiccessfuUy  during  the  curing  process  havft 
been  made  at  the  Alabama,  Arkansas,  and  Mississippi  experiment- 
stations  among  others,  and  the  results  obtained  are  here  briefly' 
restated  in  the  hope  that  the  information  may  he  of  as.sistancp  in 
bringing  into  practice  more  effective  and  less  costly  nicthotls  of 
curing,  and  a  consequent  increase  in  the  production  of  this  kind  o£ 
hay. 

The  ^Vlabama  Station  sought  to  facilitate  curing  and  to  avoid  the 
loss  of  the  leaflets,  a  most  nutritious  portion  of  the  plant,  which 
readily  break  from  the  vines  in  curing  and  handling,  by  gi-owing 
cowpeas  in  a  mixture  with  some  grass  crop.  The  principal  difficulty 
here  lies  in  obtaining  varieties  which  arrive  at  the  proper  stage  for 
haymaking  at  tlie  same  time  with  the  gi-ass.  On  good  soils  German 
millet  grown  with  the  Wliip-poor-will  cowpea  proved  useful  in 
facilitating  curing.  The  use  of  1  peck  of  millet  seed  and  1  hushel 
of  cowpeas  per  acre  is  recommended.  If  grown  with  a  late  variety 
the  millet  will  be  ready  for  cutting  while  the  cowpeas  are  still  too 
immature  to  cure  well  and  to  make  good  hay.  A  test  was  made  of 
planting  Wonderful  cowpeas,  a  late  variety,  and  drilling  millet  to 
within  ('.  incJies  of  the  cowpea  rows  seventeen  days  Int^r.  hut  still 
the  millet  rii>ened  before  the  cowpeas  were  ready  for  haying. 
\VhiIe  the  millet  did  not  add  to  the  yield  of  hay,  .\mher  sorghuitt 

■  Compiled  rrom  .\1abnma  »tn.  Bui  118;  ArkaDxax  Sta.  Rul.  80;  MIssIbbIPII} 
Sta.  But  84;  Pen  naj- Ivan  in  State  Dept  Agr.  Rpt.  190.1.  p.  27S. 
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drilled  with  Wonderful  cewpeas  on  May  14  gave  a  mat^al  increase 
in  the  yield,  and  was  ready  for  mowing  at  the  same  time  as  the  cow- 
peas.  The  hay  of  the  sorghum  mixture  was  more  moist  than  that 
obtained  from  the  millet  mixtures,  and  therefore  is  likely  to  present 
greater  difficulties  in  curing;  and  this  will  be  especially  so  in  unfavor- 
able weather.  With  these  results  as  a  basis,  the  station  recommends 
growing  German  millet  as  ai>  aid  in  curing  early  varieties  of  cowpeas 
and  Amber  sorghum  as  a  means  of  increasing  the  yield  with  later 
varieties. 

As  long  exposure  to  sunshine  causes  the  leaflets  to  drop  off,  curing 
should  be  accomplished  with  the  smallest  proporticm  of  the  mown 
crop  exposed  to  direct  sunshine.  Curing  is  mainly  influenced  by  the 
weather  and  the  succulence  of  the  vines,  and  hence  the  time  required 
for  the  process  varies  with  these  factors.  Based  on  the  experience 
in  curing  cowpea  hay  for  several  seasons,  the  station  suggests  the 
following  general  course  of  procedure :  "  Cutting  one  day  and  twwity- 
four  hours  later  raking  into  windrows,  where  the  hay  may  remain 
twenty-four  hours;  then  cocking  and,  if  practicable,  leaving  these 
cocks  in  the  field  for  two  or  three  days,  at  the  end  of  whidi  time  they 
may  be  opened  for  a  few  hours  before  hauling,  or  hauled  without 
opening,  according  to  the  condition  of  the  hay."  The  use  of  canvas 
covers  for  the  haycocks  during  wet  weather  was  found  to  be  very 
satisfactory  and  is  believed  to  pay  for  itself  in  the  end.  An  experi- 
ment in  storing  half-cured  cowpea  hay  in  a  tightly  packed  c<mdition 
proved  unsuccessful. 

From  several  hundred  plats  under  field  conditions  the  Arkansas 
Station  obtained  during  five  years  an  average  of  3,169.4  pounds  of 
hay  per  acre.  In  general,  the  results  did  not  include  the  weight  of 
either  peas  or  hulls.  In  one  of  the  seasons  the  highest  average  yield 
of  hay  per  acre,  8,750  pounds,  was  obtained  from  the  Clay  cowpea, 
and  the  lowest,  750  pounds,  from  New  Era  and  Extra  Elarly  Black 
Eye,  the  yield  of  shelled  peas  from  the  three  varieties  being  174, 
1,337.5,  and  1,025  poimds  per  acre,  respectively.  A  plat  of  Wonder- 
ful cowpeas  yielded  8,350  pounds  of  hay  per  acre,  and  two  plats  of 
Clay  8,250  and  7,450  pounds,  with  practically  no  pea  production. 
These  great  varietal  variations  in  the  capacity  of  producing  either 
hay  or  peas  very  forcibly  calls  attention  to  the  advantage  of  selecting 
varieties  suitable  to  the  purpose  for  which  the  crop  is  grown. 

The  results  in  curing  the  crops  on  these  plats  ranged  from  perfect 
success  to  complete  failure.  Young  or  vigorously  growing  vines 
Were  difficult  to  cure  even  under  favorable  weather  conditions,  while 
mature  vines  cured  with  little  difficulty  in  favorable  weather  and 
usually  made  good  hay  after  an  exposure  of  two  to  four  days  of 
i^ain  and  cloudiness.    The  varieties  producing  few  or  no  peas  were 
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most  difficult  to  cure  on  account  of  their  continued  growth  and  suc( 
lent  condition  until  checked  by  frost.     Varieties  producing  the  hcaT^ 
lest  yields  of  peas  were  most  easily  cured  into  hay.     Late  shallow 
cultivation  prolonged  the  period  of  growth,  and  in  order  to  minimize 
the  difficulties  in  curing  it  is  suggested  thnt  if  the  crop  is  intended 
for  hay  no  further  cultivation  be  given  after  the  first  pods  are  formed. 
Vines  bearing  a  fair  or  full  crop  of  peas  well  ripening  together  were 
easily  cured  when  alHiiit  one-foiirlh  of  the  peas  were  ripe  and  no 
second   growth   took   place,   while    if   the   peas   ripened   through    a 
prolonged  period  the  plants  continued  in  vigorous  growth  and  were 
difficult   to  cure   unless  the  weather  was  most  favorable.     Several 
varieties  mown  at  different  stages  of  growth  to  observe  the  efft 
of  the  degree  of  maturity  on  the  curing  of  the  vines  for  hay  ripem 
their  first  pods  as  follows:   Warren  New  Hylirid,  August  15;   Wai 
ren  Extra  Early,  August  20;  MTiip-poor-will,  August  28;  Tayh 
September  8,   and   Clay,   September   14,     The   first   mowing,   ma( 
when  the  varieties  were  forming  their  first  pods,  proved  unsuccessful 
for   haymaking.     The   second   mowing,   made   when   the   first   pods 
ril>ened,  gave  good  hay  from  Warren  New  ITvbrid  and  Warren  Extra 
£arly.     The  first  and  second  mowings  of  Clay   and  Taylor   were 
failures,  but  good  hay  was  produced  from  Taylor  mown  when  half 
or  all  of  the  pods  were  ripe.    The  number  of  days  from  sowing  until 
the  first  ripe  po<ls  appeared  was  as  follows:    Warren  New  Hybrid, 
67;    Warren  Extra  Early,  72;   Whip-poor-will,  80;   Taylor,  90, 
Clay,  07  days.     Clay  is  a  late  grower  and  did  not  prove  to  be  a  v 
successful  variety  for  hay. 

In  another  comparison  vines  of  New  Era,  Black  Eye,  and  Warren 
Extra  Early,  after  ripening  a  full  (Top  of  peas,  cured  into  good  hay 
ready  for  .storage  in  two  days,  and  Brown  Eye,  California  Black 
Eye,  Large  Black  Eye,  and  Whip-poor-will,  with  ti  fair  quantity 
of  matured  pods,  also  made  very  good  hay;  but  several  varieties  in 
vigorous  growth  and  with  only  occasional  ripe  pods  when  mown 
produced  hay  of  very  inferior  quality. 

Where  cowpeas  are  grown  l>efween  the  rows  of  com  they  are  fi'e- 
quently  harvested  by  pulling  the  vines  by  hand  and  throwing  them 
into  small   cocks   for  curing.     This  method   is  applicable  only   on 
small  farms,  and  the  usual  and  most  practical  method  of  harvesting 
is  with  the  mowing  machine.     Varieties  of  prostrate  growth,  how- 
ever, are  not  very  readily  cut  with  the  machine,  and  in  growing 
cowpeas  for  hay  tlie  habit  of  growth  must  be  taken  into  consideration 
^jnd  varieties  more  or  less  upright  be  selected  in  order  to  facilitate 
^^ftrvesting  and  curing.     New  Era,  Whip-poor-will,  and  Wonderful 
^^K  suggested  as  being  well  suited  to  harvesting  with  the  mower. 
^^H^nes  having  ceased  to  grow  and  matured  enough  for  hay  may  be 
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diffidently  cured  for  storing  in  thirty-six  or  foi-ty-eight  hours  of 
favorable  weather  conditions,  and  if  well  cocked  after  lying  a  day 
will  endure  several  days  of  rainy  weather  with  but  sUght  damage 
and  cure  into  good  hay.  On  the  other  hand,  green  and  vigorouslv 
growing  vines  may  not  cure  at  all.  The  following  directions  for 
making  cowpea  hay  are  given : 

The  vines  should,  be  cut  in  the  morning  as  soon  as  free  from  dew  and  when 
the  indications  are  for  favorable  haymaking  weather.  The  length  of  time  the 
vineg  should  remain  in  the  swath  depends  upon  the  quantity  of  vine,  degree  of 
maturity,  and  the  weather.  A  cloudless  day,  with  high  temperature,  dry  air 
and  high  wind,  will  induce  rapid  curing,  and  with  a  combination  of  sucii  condi- 
tions hay  cut  in  the  morning  should  usually  be  wlndrowed  or  cocked  In  the  altei:- 
iK)on.  As  soon  as  the  more  exposed  leaves  are  well  cured,  but  not  dry  enough  to 
crumble,  the  hay  should  be  teddered  or.  in  the  absence  of  a  tedder,  raked  into 
windrows.  Having  remained  in  windrows  until  the  upper  portion  is  well 
cured,  the  windrows  may  be  rolled  over,  that  the  under  iwrtion  may  be  exposed 
for  a  time.  The  hay  is  then  thrown  into  cocks,  where  it  remains  until  taken  ti. 
the  barn  or  stacked. 

It  is  advisable  to  turn  over  the  cocks  a  few  hours  before  hauling, 
in  order  to  expose  them  to  the  sun  and  to  hasten  curing. 

Methods  of  curing  cowpea  hay  around  poles  are  also  described. 
The  vines  when  thoroughly  wilted  are  stacked  about  poles  7  to  9  feet 
long,  driven  into  the  ground,  and  remain  there  until  well  cured. 
When  longer  and  stronger  poles  are  used  crosspieces  are  nailed  to 
them  at  ri^t  angles  to  each  other,  about  1  foot  above  ground  and 
again  several  feet  higher,  and  so  on  to  the  top  of  the  pole.  The 
green  but  wilted  vines  are  placed  about  the  poles  and  over  the  cross- 
pieces  to  the  top,  where  the  stack  is  drawn  to  a  point  and  capped. 
Curing  is  also  accomplished  by  piling  the  vines  around  a  simple 
framework  of  poles,  leaving  the  stack  hollow  in  the  middle,  and  thus 
admitting  a  free  circulation  of  air  through  the  center.  These  meth- 
ods of  curing,  however,  involve  much  labor  and  expense  and  are  not 
always  practicable. 

According  to  suggestions  by  Phrof.  W.  F.  Massey,  of  the  North  Car- 
olina Experiment  Station,  cowpeas  should  be  harvested  for  hay  as 
soon  as  the  first  pods  turn  yellow,  and  the  cutting  should  be  d<Mie 
only  in  the  morning  under  promising  weather  conditions.  The  vines 
should  be  tossed  during  the  day  by  means  of  a  tedder  or  by  hand  with 
a  fork  and  raked  into  windrows  that  same  evening.  These  ai-e  turned 
and  dried  the  next  day  and  cocked.  After  the  cocks  have  stood  for  a 
day  and  no  further  moisture  can  be  wrmig  from  the  hay  by  twisting 
a  handful  of  it  with  considerable  force  it  is  ready  for  the  barn; 
but  if  moisture  still  appears  at  the  twist  the  cocks  are  turned  over 
and  rebuilt  to  hasten  the  curing  and  the  time  when  the  hay  will 
stand  the  test. 
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The  following  methods  of  curing  cowpea  hay  are  given  by  W.  R. 
Perkins,  of  the  Mississippi  Station : 

Tbe  cutting  is  done  when  the  crop  is  fully  mature,  which  is  about  the  time  the 
[K>d8  begin  to  ripen  and  tbe  foliage  begins  to  change  color. 

The  mowing-machine  blade  is  kept  sharp  and  run  as  close  to  the  ground  as 
IMissible.  If  tbe  peas  are  in  rows  the  cutting  can  be  done  much  cleaner  and 
better  with  a  very  sharp  hoe  and  at  very  little  additional  cost. 

If  tbe  weather  is  good,  as  is  usually  the  case  when  the  crop  is  ready,  August 
9r  September  generally,  tbe  vines  are  raked  up  the  same  or  the  following  day 
nnd  put  into  cocks  of  the  size  that  two  men  can  handle  with  a  fbrk  when 
Loured.  Tbey  are  left  in  tbe  cocks  for  four  or  five  days,  being  turned  over  once 
[>r  twice  during  tbe  time,  then  hauled  to  the  barn  or  stack.  In  case  they  are  put 
lu  a  stack  a  good  covering  of  grass  hay  is  necessary  in  order  to  shed  the  water. 
rbe  sides  of  the  stack  should  be  built  straight  up  to  prevent  the  water  spoiling 
the  outside  hay. 

Putting  in  cock  is  desirable  because  the  hay  is  then  cured  by  the  circulation 
jf  air  throagh  it,  and  not  in  the  direct  sunlight  Any  hay  is  better  when  cured 
In  the  shade. 

If  the  weather  is  damp  or  rainy  the  hay  is  not  raked  at  all  till  cured,  when  it 
(8  carried  directly  to  tbe  place  where  it  is  to  be  stored.  If  it  continues  to  rain 
for  several  days  after  cutting,  do  not  touch  the  hay  till  ready  to  put  up,  and 
then  be  sure  that  it  is  dry  when  packed  away.  This  is  a  precaution  that  must 
!>c  observed  in  storing  any  kind  of  hay — do  not  put  up  when  even  moist  with 
lew  or  it  will  mold.  • 

The  crop  may  sometimes  be  lost  in  a  protracted  wet  spell,  but  can  generally 
ye  saved  in  such  condition  as  to  make  very  good  forage. 

Methods  of  putting  up  green  are  practiced  and  are  entirely  satis- 
factory when  the  vines  are  so  packed  that  air  can  circulate  freely 
hrough  them. 

One  of  the  methods  of  putting  up  green  is  to  erect  a  stack  pole  and  nail  a 
strong  crosspiece  on  the  pole  extending  to  the  outer  edges  of  the  stack.  Put  on 
L  layer  of  the  green  vines  2  or  3  feet  thick,  then  nail  on  another  crosspiece,  and 
JO  on  to  top  of  8ta<^,  finishing  off  with  grass  hay.  The  crosspieces  prevent  tbe 
rines  packing  down  closely  and  at  the  same  time  allow  the  air  to  enter  tbe  stack. 
Hay  can  be  cured  and  kept  by  this  method.  It  Is  somewhat  more  expensive 
than  coring  in  tbe  field,  as  it  necessitates  tbe  handling  of  a  great  amount  of 
water  in  the  green  vines,  and  the  cost  of  stack  i)ole,  crosspieces,  etc.,  amounts  to 
something. 

WUOHT  PS&  QUAET  OF  FEEDDTO  STUFFS.'^ 

The  quart  is  the  measure  generally  used  on  the  farm,  and  especially 
in  ccmnection  with  measuring  the  irations  of  concentrated  feeds  for 
farm  animals.  Since  such  rations  can  be  more  accurately  stated  in 
terms  of  actual  wei^t  and  are  always  so  stated  in  the  more  scientific 
discussions  of  the  subject,  it  is  important  to  know  the  weight  per 
quart  of  the  feeds  most  commonly  used.    The  following  table  of  such 

«  Compiled  from  Connecticut  State  Sta.  Bui.  147 ;  Massachusetts  Sta.  Bui.  101. 
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weights  is  given  in  a  recent  bulletin  of  the  Massachusetts  Experim^t 
Station.  This  table  was  prepared  by  weighing  a  carefully  measured 
quantity  of  the  several  feeds. 

Average  weights  of  different  feeding  stuffs. 


Feeding  stuff. 


Oneqiuu-t 
weighs— 


One  pood 


Barley  meal 

Barley,  whole 

Brewers'  dried  grains 

Com-and-cobxneal... 

Gorn-and-oat  f  eed 

Ck>rnbran 

Ck>mmeal 

Corn,-whole 

Ootton-seed  meal 

DistiUers'  dried  grains 

Cktrm  oil  meal 

Qluten  feed 

Qlutenmeal 

Hominy  meal 

Linseed  meal,  new  process 

Linseed  meal,  old  process 

Malt  sprouts 

Mixed  feed  (bran  and  middlings) 

Oatfeed  (a  variable  mixture)  

Oat  middlings 

Oats,  ground 

Oata,  whole 

Bye  feed  (a  mixture  of  rye  bran  and  rye  middlings) 

Bye  meal 

Bye,  whole 

Wheat  bran.  • 

Wheat,  ground 

Wheat  middlings  (flour) 

Wheat  middlings  (standard) 

Wheat,  whole 


P&unda. 

QMortt. 

1.1 

a) 

1.5 

• 

.« 

1.T 

1.4 

.1 

.7 

U 

.5 

ti 

1.5 

m 
•  1 

1.7 

.( 

1.5 

« 
•  1 

0.5-  .7 

LO-L« 

1.4 

* 
.1 

1.3 

.1 

1.7 

.1 

1.1 

.1 

.9 

LI 

1.1 

.1 

.6 

l: 

.6 

i: 

.8 

1.S 

1.5 

• 
.1 

.7 

1.4 

1.0 

U 

1.3 

J 

1.5 

.* 

1.7 

.1 

.5 

&• 

1.7 

.1 

1.2 

.« 

.8 

1.1 

1.9 

.s 

A  bulletin  of  the  Connecticut  State  Station  gives  in  addition  to 
the  above — mixed  wheat  feed,  0.6  pound  per  quart;  provender,  1.5 
pounds;  rye  bran,  0.6  pound. 


SUGGESTIOHS  EEOAEDHfO  GEAIK  EATIOHS.^ 

In  a  recent  bulletin  of  the  Massachusetts  Agricultural  Experiment 
Station,  J.  B.  Lindsey  makes  the  following  practical  suggesti(ms 
regarding  grain  rations : 

Concentrated  feeds  differ  from  rougnage  In  two  important  particnlan: 
First,  all  concentrates  contain  more  true  starch  and  less  woody  fiber,  and  cfMSt- 
quently  are  more  digestible ;  secondly,  most  of  them  contain  more  protein.  The 
object,  therefore,  of  feeding  concentrates  is  to  increase  both  the  total  digestiUe 
matter  and  the  amount  of  protein  in  the  daily  ration. 

It  is  better  to  use  two  or  three  grains  in  making  a  ration  than  to  feed  one  oott- 
centrate  exclusively,  and  the  feeder  should  aim  to  prepare  palatable  grain  mix- 
tures. Rations  should  be  bulky,  to  avoid  digestive  disturbances.  Many  feeder! 
use  from  one-third  to  one-half  wheat  bran  in  order  to  obtain  the  necessary  bolt 
Distillers  and  brewers'  dried  grains  and  malt  sprouts  likewise  serve  as  econoB- 
ical  bulky  feeds.  It  is  also  possible  to  use  corn  silage  and  chopped  liay  i 
diluters  or  distributers  of  the  heavy  concentrates. 
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t  bran  Is  used  mm  a  tMse^  a  very  good  type  of  ration  may  codhki,  |iy  wvlt; 
bl>   1  bran,  )  gluleu  feed,  aod  i  cottuo-Beed  meal. 
■S)    )  bran,  i  coCton-soed  uenl,  nnd  ^  corn  oieiil, 
MS)    i  brau,  k  gluten  meal,  i  Sour  mlddllags. 
■4)   i  bran.  1  Eluten  fceil. 

e  may  iwe  dried  distlUere'  gralnH  for  bulk  and  iiIho  sr  h  xouive       ]ii 
ins  hy  weigbt: 
K|l)   i  distillers'  grnius,  i  flour  iniddllugs.  i  uoro  meul. 
■i(2)    *  illBtillerB'  graiiiB,  k  fottim-Beed  meal,  and  i  ooni  ineul. 

Unit   sprouts,   also  a  bulky   feed,  (.-iin  be   used,   mixed   with  other   gnili 
pight.  nx  follows : 

HD   i  malt  nproQtB,  i  niised  feed,  i  ghilen  fe*d. 
il42)   i  nuilt  sprouts,  i  corn  meal,  |  glaten  tn^. 
t  Is  bettH'  to  prettare  ii  cntiHlderuble  uiununt  of  the  above  mlstnres  iit  oM 
I,  and  tbea  feed  a  definite  iiuantlty  oucli  day. 

coru   RilHge   is  used   n»  a   dlHtrlhutiT,   the  mlsturp  miiy   conslHt,   liy 
tght  of: 
P(l>  i  cotton-wed  uiehI,  i  flour  middlings,  and  j  «im  meal. 
1^9)   i  corn  meal,  i  i»tton-«eed  meal,  and  i  iwit  mlddllnKB  or  rye  feed. 

e  must  l>v  lakaa  to  see  that  nucii  comblnntloiis  are  well  mixed  witb 

eu  iMiundH  is  the  usual  qunntlty  to  be  feil  dully  to  (■owe  iiroduciug  10  lo  1^ 

<  of  uillk.     The  richer  the  milk   the  more  food  ueed^.     Becaunp  of  the 
It  prlmt  of  ■■oaeratratoA,  and  tn  kw?al1t1ee  wbere  there  Ib  Dot  a  ()nl(4(  demand 
r  mllK,  aivif  feeders  may  And  It  eoonomy  to  nee  but  5  pounds  ot  grain  dai 
I  feed  maxlmoni  amounts  of  roughage.     Heavy  niUldDg  iloletelns  general 
iplrc  from  11)  (o  14  [founds  of  grain  dally,  depending  upon  the  milk  yield. 

s  bardly  poHsibte  to  advise  dairymen  which  ration  would  prove  the  r 

mical,  as  prices  are  likely  to  change  so  quickly. 

fOnly  general  suggestions  can  safely  be  made,  and  these  must  be  sup| 
{plemeiit«d  in  any  case  by  a  study  of  the  markets  and  the  exercise  ot 

good  judgment  on  the  part  of  the  practical  feeder  in  order  to  get  the 
rmost  economical  as  well  as  effective  ration. 


Jl 


B£CEHT  HOBSE-FEEDINQ  TESTB." 


^A  ration  of  oats  and  hay  of  good  quality  is  generally  recognizefl 

t  a  stftndani  in  horse  feeding  and  is  considered  by  many  feeders 

di'^i>en.-iable  for  fancy  stock  if  the  best  results  are  to  be  secured. 

'crtheless,  in  diflerent  regions  a  variety  of  feeding  stuffs  are  used 

r  horse  feeding,  and  it  is  tnie.  especially  for  work  animals,  that  the 

l«ract*r  of  the  ration  fed  is  very  largely  determined  by  the  local 

1  supply.     In  recent  years  a  number  of  the  experiment  Htations 

J  carried  on  investigations  which  have  to  do  with  the  value  of 

■nt  feeding  stuffs  for  horses  and  the  ways  in  which  they  rnay  he 

C  combined  to  secure  a  high  degree  of  efficiency  at  a  reasonable  cost, 

Indiauii  Sta.  Bui.  1)7 ;    Maasachutietts 
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and  a  popular  summary  of  such  work  has  been  published  by  this 
Department.**  Some  additional  investigations  along  the  same  lines 
are  also  of  interest. 

C.  W.  Burkett,  at  the  North  Carolina  Experiment  Station,  made  as 
extended  series  of  studies  with  farm  horses  and  mules,  for  the  purpose 
of  comparing  local-grown  feeding  stuffs  with  each  other  and  with 
purchased  feeds,  the  tests  being,  in  general,  so  arranged  that  the 
rations  compared  were  fed  at  the  same  time  to  each  of  a  pair  of 
animals  performing  like  work  under  uniform  conditions.  The  prin- 
cipal feeding  stuffs  studied  were  bran,  cowpea  hay,  gluten  meal,  com- 
and-cob  meal,  shelled  corn,  corn  silage  and  stover,  cowpeas,  cotton- 
seed meal,  animal  meal,  and  blood  meal,  a  total  of  59  rations  being 
tested.  During  the  tests  the  weights  of  the  animals  were  taken 
weekly  and  the  number  of  work  hours  recorded.  The  conclusion  was 
reached  that  the  home-grown  forage  crops  under  consideration  are- 
adapted  to  horse  feeding,  and  by  their  use  the  purchase  of  feeds  may 
be  reduced  to  a  minimum.  Cowpea  hay  is  considered  a  valuable  feed 
for  horses.  Combined  with  corn-and-cob  meal  it  makes  a  satisfactory 
working  ration  and  can  also  be  substituted  for  bran  and  oats,  pro- 
vided a  reasonable  quantity  of  corn  is  also  fed.  Two  mules  weighing 
about  1,000  pounds  each  maintained  their  weight  for  a  period  cover- 
ing about  two  months  on  a  ration  of  10  pounds  of  cowpea  hay,  1.5 
pounds  of  cotton-seed  meal,  and  15  pounds  of  corn-and-cob  meal,  the 
average  cost  per  day  being  19.5  cents. 

Corn  silage  proved  a  superior  feed  for  horses  and  mules,  one  of  the 
most  satisfactory  rations  in  the  series  of  tests  being  made  up  of  21 
pounds  of  silage,  15  pounds  of  corn,  2  pounds  of  bran,  and  1  pound 
of  cotton-seed  meal.  Corn  stover  was  also  shown  to  be  an  exceed- 
ingly valuable  feed  for  farm  horses  and  mules,  and  the  author  con- 
siders it  a  good  substitute  for  hay  in  winter  on  account  of  its  feeding 
qualities,  high  yield  per  acre,  and  low  market  value.  Oat  hay,  cut 
while  in  the  milk  stage,  was  also  found  to  be  a  satisfactory  feed 
When  thus  harvested  it  compared  favorably  with  clover  hay  and  cow- 
pea hay. 

Considering  the  nutrients  supplied  per  pound,  cotton-seed  meal 
was  found  to  be  a  relatively  cheap  feed,  and  its  utilization  is  spoken 
of  as  a  matter  of  great  impoi-tance,  especially  for  southern  farmers. 
In  the  North  Carolina  experiments  cotton-seed  meal  formed  a  part 
of  the  ration  in  a  number  of  cases,  in  general  with  good  results, 
though  some  of  the  animals  did  not  at  first  relish  it.  The  authcv 
states  that  "  2  pounds  of  cotton-seed  meal,  as  a  part  of  the  daily 
rations,  was  fed  to  horses  and  mules  with  satisfaction.  This  quan- 
tity can  be  fed  either  in  a  mixture  with  grain  or  sprinkled  on  silage 
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or  on  hay  or  stover  that  has  been  moistened  previous  to  feeding". 
In  comparison  with  other  feeding  stuffs,  cotton-seed  meal,  because  of 
its  high  feeding  vahie.  is  a  relatively  cheap  feed.  Com  stover,  corn,, 
and  cotton-seed  meal,  because  of  feeding  and  commercial  vahies,, 
make  satisfactory  rations  for  winter  feeding  of  horses  and  muleis,  oT 
at  other  times  when  on  light  or  moderate  work." 

Ill  somtt  of  the  tests  tankage  and  dried  bloo<1  were  fed,  the  results, 
as  a  whole  being  satisfactory.  The  dried  blood  is  regarded  as  espe<^] 
cially  valuable  where  horses  are  run  down  or  thin  in  flesh.  In  th» 
case  iif  tankage  1  or  2  pounds  was  fed  per  day  and  in  the  case  ot 
dried  blood  I  pound. 

As  regards  the  com]iarfltive  value  of  different  cereal  grains  and  by-, 
products,  bran  was  found  to  l>e  an  acceptable  and  satisfactory  substi- 
tute for  oats  and  corn,  and  in  the  author's  opinion  it  should  always 
find  a  place  in  the  ration  of  work  horses  where  it  can  be  obtained  at  a 
moderate  cost.  The  animals  fed  com-and-cob  meal  showed  the  same 
efficiency  in  work  and  maintained  their  weight  as  well  as  those  fed  an 
equal  quantity  of  shelled  com. 

■When  corn  on  the  ear  was  compared  with  an  eqnal  quantity  of  corn- 
and-cob  meal,  com  stover  l)eing  used  as  a  coarse  fodder,  the  results 
were  in  favor  of  the  ground  grain.  When  clover  was  used  as  a  coarse 
fodder  there  was  practically  no  difference  in  the  two  ration.?.  In 
general  it  appears  that  the  advisability  of  grinding  corn  will  depend 
upon  the  cost  of  Ial>or  and  trouble  involved  in  tlie  operation. 

"When  wheat  and  cowpeas  were  compared  as  part  of  a  ration  the 
cowpeas  were  considered  equal  to  the  wheat  or  possibly  somewhat 
superior,  and.  in  the  author's  opinion,  are  a  satisfactory  subetitute  for 
oats  in  feeding  farm  horses  and  mules.  In  a  test  in  which  cowpeas 
and  oats  were  compared  4  ponnds  of  each  of  these  feeds  was  added  to 
a  basal  ration  of  4  pounds  of  ground  wheat,  4  pounds  of  eorn-and- 
cob  meal,  and  14  pounds  of  meadow  hay,  the  cost  of  the  oat  ration 
being  24.4  cents  and  of  the  cowpea  ration  20.4  cents.  In  the  two 
weeks  of  the  test  the  horses  had  each  gained  a  little  in  weight  and, 
judged  by  their  appearance  and  condition,  the  two  rations  wer* 
equally  satisfactory. 

From  his  work  as  a  whole  the  author  concludes  that  "  various  kinds 
of  feeding  stuffs  can  be  used  to  advantage  and  with  economy  in  feed- 
ing farm  horses  and  mnles.  Tliere  is  no  so-called  '  one  ration  for 
horses.'  A  mixture  of  com  and  bran,  or  of  corn  and  cowpeas,  or  of 
corn,  bran,  and  cotton-seed  meal,  is  a  good  substitute  for  corn  and 
oats  in  feeding  work  animals.  Any  feeding  stuff  or  combination  of 
feeding  stuffs  that  furnishes  the  necessary  and  desirable  nutrients 
leasl.  c<jst  should  l)e  the  important  consideration  in  the  preparation  of 
rations  for  farm  horses  and  mules." 
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At  the  Indiana  Station,  C.  6.  Plumb  compared  a  brand  of  dried 
distillers'  grains  with  oats  as  a  feed  for  horses.  Marked  difference; 
were  noted  in  the  quantity  of  the  distillers'  grains  eaten,  in  one  of  the 
tests  the  average  amount  being  about  7  pounds  per  head  per  week 
with  one  pair  of  animals  as  compared  with  about  32  pounds  per  heirxl 
with  another  pair.  The  amount  of  oats  eaten  ranged  from  about  76 
to  94  pounds  per  head  per  week.  It  was  Always  found  necessary  to 
accustom  the  horses  to  the  distillers'  grains  by  adding  them  in  increas- 
ing amounts  to  the  oat  ration.  In  a  second  test  much  the  same  diff^- 
ences  were  observed  in  the  amounts  of  distillers'  grains  eaten,  this 
feed  being  so  little  relished  that  the  quantity  consumed  by  the  horses 
would  not  have  sufficed  for  the  performance  of  their  ordinary  work 
unless  other  and  more  palatable  feeds  had  been  supplied.  In  brief, 
the  condusion  was  reached  that  the  distillers'  grains  tested  are  not 
palatable  horse  feed,  although  judged  by  their  chemical  oompositioD 
they  possess  a  hi^  feeding  value.  The  investigation  "  simply  illus- 
trates the  special  importance  of  palatabilit^  as  a  factor  in  the  adop- 
tion of  food  stuffs  for  use  in  common  practice." 

The  use  of  sweet  potatoes,  cassava,  and  cane  sirup  as  partial  sub- 
stitutes for  com  in  a  ration  for  horses  and  mules  was  studied  by  C 
M.  Conner  at  the  Florida  Experiment  Station.  In  the  test  with  sweet 
potatoes  two  pairs  of  horses  and  two  of  mules,  doing  hard  work,  were 
used,  one  animal  of  each  pair  being  fed  approximately  6  pounds  of 
corn,  17  pounds  of  hay,  and  15  pounds  of  sweet  potatoes  per  1,000 
pounds  live  weight,  and  the  other  some  10  pounds  of  com  and  15 
poimds  of  hay  per  1,000  pounds  live  weight,  the  hay  used  being 
beggar  weed  of  good  quality.  After  about  six  weeks  the  rations 
were  reversed.  Little  variation  in  the  weight  of  the  animals  wis 
observed,  except  that  in  some  cases  tliere  was  a  gain  when  sweet  pott- 
toes  were  fed.    The  sweet-potato  ration  was  cheaper. 

The  most  Important  fact  brought  out  In  this  experiment  is  that  sweet  potatoeJ 
may  be  substituted  for  at  least  one-half  of  the  corn  ration,  this  snbstltiitlvD 
being  at  the  rate  of  3  pounds  of  sweet  potatoes  for  1  of  com.  This  being  the 
case,  an  acre  of  sweet  potatoes  yielding  150  bushels  is  equal  to  a  yield  of  ^ 
bushels  of  corn,  so  far  as  feeding  the  work  stock  is  concerned.  We  do  not  think 
that  a  horse  at  hard  work  would  do  well  on  an  all  sweet-potato  ration,  from 
the  fact  that  the  bulk  would  be  too  great  for  the  capacity  of  the  stomacb. 
♦  *  ♦  We  have  fed  one  mule  for  three  months  on  sweet  potatoes,  cassaft*  I 
and  hay,  with  good  results.  He  was  used  for  light  work  about  the  lot,  such  is  I 
hauling  feed,  bedding,  etc.  * 

Using  one  pair  each  of  the  mules  and  horses  included  in  the  pre- 
vious test,  the  value  of  cassava  was  studied,  one  animal  of  each  pair 
being  fed  cassava  with  corn  and  beggar-weed  hay  for  six  weeks,  and 
the  others  corn  and  hay.  The  average  amount  of  cassava  eaten  was 
irregular  and  in  general  smaller  tlian  in  the  case  of  sweet  potatoes. 
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^  The  animals  maintained  their  weights  throughout  the  experiment, 
which  may  go  to  show  that  cassava  is  more  concentrated  than  the 
sweet  potatoes.  ♦  ♦  *  Cassava  may  be  used  in  about  the  same 
ratio  as  sweet  potatoes,  but  is  not  so  palatable  to  the  animal.'' 

At  the  close  of  the  cassava  test  one  of  the  mules  was  fed  for  six 
weeks  a  ration  of  com  and  low-grade  cane  sirup  and  another  the 
regular  com  ration.  The  amount  of  hay  eaten  per  head  was  about 
the  same  as  in  the  previous' tests.  Small  gains  were  made  on  both 
rations.  "  Both  mules  remained  in  good  condition  during  this  ex- 
j>eriment  in  spite  of  the  fact  that  they  were  doing  hard  plowing 
throughout  the  entire  time."  Other  tests  made  at  the  station  show 
that  sirup  is  relished  by  all  farm  animals,  and  may  be  fed  to  work 
stock  "  provided  it  is  mixed  with  chopped  hay  or  something  to  give  it 
bulk."  As  regards  the  use  of  native  hay  for  draft  horses  and  mules, 
it  is  not  believed  that  the  local  i)rejudice  sometimes  expressed  is  justi- 
fied. It  has  been  fed  exclusively  to  horses  and  mules  for  two  years 
without  any  unsatisfactory  results. 

In  discussing  southern-grown  feeding  stuffs  for  horses  it  is  inter- 
esting to  note  that  sugar  cane  is  considered  a  valuable  fodder  for 
horses  in  Africa,"  though  apparently  its  value  for  this  purjM>s<«  Iihm 
not  been  reported  on  by  the  experiment  stations  in  the  United  SinU^, 

W.  Godchaux  *  in  a  discussion  of  the  rational  feeding  of  phintfi 
tion  mules  gives  data  regarding  the  present  system  of  ff^'din^  ni  ft 
large  sugar  factory  at  Assumption  Parish,  Louisiana,  an  r>mi/;«r<"l 
with  that  previously  followed.  The  ration  at  pres^ent  iiwfd  r'>/;n>j»;li:  of 
8  pounds  of  com-and-cob  meal,  2  pounds  of  cMUm-htrtul  iii<<«l^  It 
pounds  of  molasses,  and  15  pounds  of  pea-vine  hay  fpfr  Utfn4^  iUt* 
cost  being  14.5  cents.  It  is  estimated  that  this  would  J^.M|/|/ly  fl*^' 
nutrients  and  energy  needed  for  horses  and  mijl<^.  ni  hi^asy  y.oiU  «• 
shown  by  Wolff's  standard.  It  is  stated  that  th**  tr^',  of  thi-  inUon 
has  diminished  the  cost  of  feeding  mules  nearly  on<vhalf,  v/h/l^'  at  ti»' 
same  time  their  health  has  improved.  It  i.s  iuU'.r''r^tnn(  •"  f^^f^^'  *'''' 
liberal  use  of  molasses  and  cotton  seed  in  thin  ration. 

A  summary  of  data  on  horse  feeding  was  rf'^ftdly  tint^U-  by  »l  h 
Lindsey  and  P.  H.  Smith  at  the  MashachuH^ftth  Station,  ro^h  i//|/i':- 
as  suitable  feeds  (including  molasses,  amon^r  '/tlKftJ-.;  for  hor*^^,  j;r<'j; 
aration  of  feeds,  digestibility  of  rations,  and  wat^Tin^  Uot"*''  ^^iuff 
discussed.  A  number  of  rations  were  hUf£f£(^Utdl,  i^nthi*,  of  whi/h  hwv*- 
been  tested  at  different  experiment  staiionh  or  by  pra'-ti'^l  fi'^-^Ui- 

GeneraUy  speaking,  12  to  15  fioondu  t^^U  of  tmy  hw\  ^rnUt  /J«iiy  «r#'  hmW 
dent  for  horses  of  i;200  to  1,300  \H9VliuU  wi-Jjctit  iioSutc  ui^MU-rttU^y  Unni  y^orU- 
Bbonld  a  portion  of  the  grain  ocinsbit  of  iHfiUtu  «f*^J  or  Khtu-u  ttt^^hl,  it  wouht  M' 
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wise  to  redaco  the  grain  ration  aomewhat  and  incsrease  tbe  qoaiitity  of  hay. 
Farmers  will  naturally  prefer  to  feed  a  maximum  amount  of  bay  and  as  gmyn 
a  quantity  of  grain  as  possible.  In  view  of  tlie  iiigh  prioes  usuai^  preFailii^ 
for  oats  the  feeder  should  aim  to  provide  partial  or  entire  substitutes  for  this 
grain.  Mixtures  of  com  and  bran,  or  com,  brewers'  grains,  and  bran  ought  to 
prove  quite  satisfactory. 

At  the  Canada  Central  Experimental  Farm,  J.  H.  Grisdale  and  his 
associates  recorded  data  regarding  the  cost  of  feeding  horses,  and  it 
was  found  that  the  average  cost  of  feed  per  day  was  27.d8  cents,  and 
the  cost  of  care  8  cents  additional.  In  a  test  of  the  relative  value  of 
mixed  grains  fed  with  chopped  hay,  three  horses  fed  18  pounds  of 
equal  parts  of  ground  oats  and  barley  gained  70  pounds  in  ninety- 
one  days ;  three  fed  about  the  same  amount  of  ground  oats  and  barley 
2  to  1  gained  52  pounds,  and  seven  fed  17  pounds  of  ground  oats 
gained  on  an  average  83  pounds  each.  All  the  horses  continued  in 
good  health  throughout  the  test,  and,  so  far  as  could  be  judged,  one  of 
the  rations  was  as  good  as  another. 

The  condition  in  which  the  horses  are  marketed  has  a  decided  effect 
upon  their  selling  price,  and  it  is  a  common  practice  to  feed  them  for 
a  longer  or  shorter  period  before  marketing  with  a  view  to  inducing 
gains  in  weight.  W.  J.  Kennedy,"  of  the  Iowa  Station,  in  a  discus- 
sion of  this  question  points  out  that  a  full  grain  ration  with  an  abun- 
dance of  forage  is  needed,  and  notes  that  many  find  clover  a  satis- 
factory coarse  fodder  and  corn,  oats,  and  bran  a  good  grain  mixture. 
Cooked  or  steamed  grain  twice  a  week  is  reconunended,  with  some  oil 
meal  or  flaxseed  added,  and  glauber  salts  once  a  week  is  said  to  be 
useful,  especially  as  the  horses  are  given  little  or  no  exercise.  Feed- 
ing three  or  four  times  a  day  is  recommended.  Horses  on  full  feed, 
it  is  stated,  should  gain  from  3  to  5  pounds  per  day. 

E.  A.  A.  Grange  ^  found  molasses  of  value  for  bringing  a  horse 
into  condition.  He  fed  3  quarts  of  molasses  mixed  with  6  pounds  of 
finely  chopped  hay  three  times  a  day.  At  the  end  of  two  months  the 
horse  had  made  a  gain  of  90  pounds. 

HABKET  CLASSES  AWD  OAADSS  OF  SWIVE.^ 

William  Dietrich,  of  the  Illinois  Station,  states  that  ^in  selling 
hogs  to  the  local  buyer  or  shipper  the  farmer  is  very  often  at  a  de- 
cided disadvantage  because  he  can  not  interpret  market  reports 
to  the  full  extent  of  their  meaning,  and  therefore  either  does  not 
get  what  his  hogs  are  worth  or  loses  a  sale  by  asking  too  nauch  for 
them."    Believing  that  a  better  understanding  of  the  market  side  of 

«  Wallaces*  Farmer,  28  (1903),  p.  1363. 

6  Breeders'  Gaz.,  43  (1903),  No.  24,  p.  1178. 

«  Compiled  from  Illinois  Sta.  Bui.  »7. 
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the  business  would  be  of  benefit  to  the  average  farmer  who  has  not 

had  opportunity  to  familiarize  himself  with  market  terms  and  usages, 

he  attempts  to  explain  how  swine  are  classified  and  graded  on  the 

Chicago  and  other  markets. 

The  following  is  given  as  the  classification  used  on  the  principal 

markets: 

Market  classification  of  swine. 


Subclasses. 


Grades. 


Classes. 

Prime  heayy  hogs* 

850  to  500  x>otindB Prime. 

{Prime. 
Gooil 


Bmtcher  h9g^ 

180  to  860  pounds. 


Prime. 


(rTune 
Good 


Faeking  hogs, 

aOO  to  500  poTindB. 


Heavy  packing,  300  to  500  pounds  . . 
Medimn  packing,  250  to  300  pounds. 
Mixed  x>acking,  200  to  280  poonds. . . 


li^litlioga, 

ld5  to  220  pounds. 


Bacon 


English,  160  to  220  pounds. 


United  States,  155  to  195  pounds. 


I  Common. 

Good. 

Conmion. 

Inferior. 


Choice. 

Light. 

Fat. 

Choice. 

Good. 

Common. 


Light  mixed.  150  to  220  poirnds - 


GKxxi. 

C^immon. 

Inferifjr. 


Pigs,  00  to  125  pounds. 

K««glw. 
Stags. 


Good. 

Light  light,  125  to  15«)  pounds \  Common. 

Inffjrior. 

{Choice. 
Qof)d. 
Common. 


MiseelUuieoas: 

Boosting  pigs,  15  to  80  pounds. 

Feeders. 

Governments. 

Pen  holders. 

Dead  hogs. 
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By  the  term  choice,  in  reference  to  a  hacon  hog,  is  meant  one  that  oonfonui 
as  nearly  as  possible  to  the  above  description.  It  must  have  the  form  that  Is 
characteristic  of  this  type  of  hog,  and  must  have  the  best  quality  and  conditioo 
that  is  desired  for  the  bacon  trade.     •     •     ♦ 

To  be  in  good  condition  a  bacon  hog  must  have  a  good  development  of  leas 
meat  or  muscle,  with  the  proper  amount  of  fat  as  outlined  above.  He  most  be 
smooth,  well  developed,  and  have  a  large  proportion  of  edible  meat,  while  the 
proix)rtion  of  fat  and  other  offal  must  be  small.  Hams,  shoulders.  Jowls,  and 
neck  must  also  be  small  in  proportion  to  length  and  depth  of  side.  If  a  hog  has 
all  these  characteristics  of  form,  quality,  and  condition  developed  to  a  marked 
degree,  it  would  l)e  considered  a  choice  bacon  hog.     ♦     ♦     ♦ 

It  may  be  thought  that  the  production  of  bacon  is  possible  only  with  certaio 
breeds  of  swine  and  that  these  breeds  will  always  produce  bacon  under  all  cir 
cumstances.  While  this  is  true  in  a  general  way,  it  is  not  always  true.  It  is 
the  feed  and  mode  of  life  that  produces  the  bacon  hog  and  that  enables  him  tt> 
retain  his  form  as  such  after  he  has  been  developed. 

The  bacon -hog  type  of  the  United  States  differs  considerably  from 
the  English  bacon  hog,  which  has  recently  been  introduced  into  the 
United  States  and  is  rapidly  establishing  for  itself  a  market  class. 
There  is,  however,  a  growing  tendency  toward  the  typical  bacon 
type. 

There  is  a  demand  on  the  markets  of  this  country  from  foreign  countries*  ani 
more  largely  from  our  own  country,  for  bacon,  and  there  being  few  bacon  bop 
to  supply  the  demand,  the  trade  is  supplied  from  the  lighter  hogs  of  the  fat  or 
lard  hog  type.  This  bacon,  however,  does  not  command  so  high  a  price  on  tkt 
market  as  does  bacon  from  typical  bacon  hogs.  The  bacon  hogs  under  conslden* 
tion  here  weigh  from  155  to  195  pounds,  and  range  in  age  from  6  to  8  moatbi 
They  are  simply  hogs  selected  from  the  light  hogs  in  general  that  conform  «i 
nearly  as  possible  to  the  bacon  type.  They  are  not  very  fat,  have  fairly  gooi 
development  of  muscle  or  lean  meat,  and  are  as  long  and  deep  inside  as  is  pot' 
sible  to  obtain  them.  About  20  per  cent  of  the  light  hogs  that  come  to  the  Ctk- 
cago  market  are  of  this  type. 

About  55  per  cent  of  the  light  hogs  coming  to  the  Chicago  mariGCt 
are  said  to  be  of  the  light  mixed  class,  a  somewhat  miscellaneous; 
class,  quite  similar,  except  as  to  weight,  to  mixed  packing  hogs,  vA 
containing  hogs  of  the  light  butcher  weights  that  are  too  poor  ii^ 
quality,  form,  and  condition  for  butcher  hogs,  as  well  as  hogs  of  tin] 
same  weight  as  the  bacon  hogs,  but  which  are  too  much  of  the  fat 
lard  type  hog  for  bacon.  ''  This  class,  then,  is  the  '  dumping  ground 
for  the  outcasts  of  two  former  classes  of  hogs.  In  one  case  it 
the  poorer  hogs  and  in  the  other  case  the  better  hogs,  considered 
the  fat  or  lard  hog  standpoint.  ♦  ♦  ♦  Hogs  of  this  class 
used  principally  for  the  fresh-meat  trade.  *  *  *  They  range 
age  from  5  to  7  months."' 

It  is  stated  tliat  about  25  per  cent  of  the  light  hogs  coming  to 
Chicago  market  are  of  the  light  light  class,  which  includes  hogs 
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in  age  from  5  to  6  months,  and  are,  as  the  name  indicates,  the 
itest  of  ligbt  liogs,  "  While  the  '  light  butchers '  and  '  bacon  hogs ' 
the  selected  kinds  of  their  respective  weight,  with  consequent 
all  variation  between  the  different  grades,  the  class  of  '  light  light 
gs'  includes  all  the  hogs  of  this  weight,  consequently  the  range  in 
ft  grades  is  wider.  They  are  used  principally  for  the  fresh-meat 
ide.'^ 

Pigm. — Pigs,  as  found  on  the  market,  range  in  weight  from  GO  to 
t5  pounds,  and  in  age  from  3^  to  6  months.  This  class,  like  that  of 
^t  light  hogs,  includes  all  the  pigs  that  range  within  the  given 
eights.  "  Thej^  are  used  principally  to  supply  the  demand  from 
le  cheai>er  restaurants  and  lunch  counters,  and  are  in  greatest  de- 
land  in  winter,  being  hard  to  preserve  fresh  in  summer  and  too 
oung  to  cure.  About  10  per  cent  of  the  hogs  coming  to  the  Chicago 
larket  are  of  this  class." 

Roughs. — This  class  includes  hogs  of  all  sizes  that  are  coarse,  rough, 
md  lacking  in  condition — too  inferior  to  be  classed  as  packing  hogs 
)r  as  light  mixed  hogs.  "  The  pork  from  these  hogs  is  used  for  the 
cheaper  class  of  trade  for  both  packing  and  fresh  meat  purposes.  In 
market  reports  pigs  and  roughs  are  frequently  classed  together,  not 
because  they  belong  in  the  same  class,  but  because  they  sell  at  approxi- 
mately the  same  price.     *    •♦     * 

8tags. — ^'^  Stags  are  hogs  that  at  one  time  were  boars  beyond  the  pig 
stage  and  have  been  subsequently  castrated.  They  sell  with  a  dock- 
age of  80  pounds.  If  they  are  of  good  quality  and  condition  and  do 
not  show  too  much  stagginess  they  go  in  with  the  various  grades  of 
packing  hogs.  When  they  are  coarse  and  staggy  in  appearance  they 
are  sold  in  the  same  class  with  boars.  The  intermediary  grades  sell 
for  prices  ranging  between  these  extremes,  dependent  upon  their 
freedom  from  stagginess  and  their  quality  and  condition." 

Boars.— ^^  Boars  are  always  sold  in  a  class  by  themselves  and  bring 
from  $2  to  $3  per  hundredweight  less  than  the  best  hogs  on  the  market 
at  the  same  time.  They  always  sell  straight,  with  no  dockage.  There 
are  no  distinction  as  to  grades ;  they  simply  sell  as  lx)ars.  Of  course, 
if  there  are  marked  differences  as  to  quality  and  condition,  the  price 
vuies  a  little  accordingly.  The  pork  from  these  animals  is  used  to 
supply  the  cheaper  class  of  trade,  and  also  for  making  sausage." 

Miieellaneoiis. — Boasting  pigs  are  not  generally  quoted  in  market 
leports.  They  come  to  market  in  small  numbers  and  only  during 
holiday  seasons,  and  their  price  varies  greatly. 

Feeders  are  hogs  bought  on  the  market  and  taken  back  to  the 

country  to  be  further  fed,  a  practice  which  is  followed  only  to  a  very 

limited  extent 
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sound  in  every  respect.  "  They  are  usually  bought  up  by  a  local 
dealer  and  taken  to  one  of  the  smaller  packing  houses,  where  they 
are  slaughtered  under  the  supervision  of  an  inspector.  If  found  to 
be  affected  so  as  to  make  their  flesh  unfit  for  human  food  they  are 
condemned,  slaughtered,  and  tanked.  The  tank  is  a  large,  steam- 
tight  receptacle,  like  a  steam  boiler,  in  which  the  lard  is  rendered 
imder  steam  pressure.  This  high  degree  of  heat  destroys  all  disease 
germs  with  which  the  diseased  carcass  may  have  been  affected.  The 
product  of  the  tank  is  converted  into  grease  and  fertilizer.'' 

"  The  commission  men  who  sell  the  stock  as  it  comes  to  the  yards, 
and  the  speculators  who  handle  part  of  it,  pay  nothing  for  their 
privilege  of  doing  business  in  the  yards.  They  hold  their  respectire 
positions  by  common  consent  and  their  respective  pens  by  keeping 
hogs  in  them.-'  These  hogs  are  called  pen  holders^  and  have  no 
influence  on  the  market. 

Dead  hogs  are  those  killed  in  the  cars  in  transit,  and  are  used  for 
the  manufacture  of  grease,  soap,  and  fertilizer.  "  If  they  weigh  100 
pounds  or  over  they  sell  for  75  cents  per  hundredweight.  If  they 
weigh  less  they  furnish  no  revenue  to  the  producer  or  shipper,  the 
cost  of  handling  the  same  being  held  equal  to  their  value." 

About  two-fifths  of  the  world's  hog  supply  is  produced  in  the  United  States, 
and  about  six-sevenths  of  these  are  produced  In  the  Mississippi  Valley;  heoce 
this  section  of  country  has  developed  the  fat  or  lard  hog  and  has  0et  tlK 
standard  for  hogs  in  other  parts  of  the  United  States.     ♦    ♦     ♦ 

The  fat  or  lard  hog  is  such  because  com  has  been  his  principal  feed  vai 
because  there  has  been  a  demand  for  pork  from  such  a  hog,  and  he  will  coofoni 
to  the  present  prevailing  type  just  as  long  as  corn  remains  his  prindpil 
feed.     *     •     • 

Butcher  liogs  are  the.  best  hogs  from  the  fat  or  lard  hog  standpoint  that  cooe 
to  market,  and  should  be  used  as  a  standard  for  comparison. 

From  the  bacon  market  standpoint  the  English  bacon  hog  is  the  ideal  tonrtli 
which  hogs  are  being  developed. 

To  the  close  observer  it  is  apparent  that  the  gradually  changing  conditioii 
brought  about  by  the  development  of  the  United  States,  and  the  increase  in  tte* 
price  of  com  resulting  from  its  varied  commercial  uses,  cause  the  hog  to  ba 
fed  a  more  mixed  and  usually  a  more  nitrogenous  ration.  This  will  In  tkl 
future  affect  the  type  of  the  hog  of  the  United  States,  so  that  it  will  more  nearlf 
approach  that  of  the  English  bacon  hog. 

An  obvious  deduction  from  the  bulletin  is  the  advantage  of  uni- 
formity in  the  lots  of  hogs  shipped  to  large  markets,  which  oonfSorm 
to  recognized  classes.  The  chief  purpose  of  the  bulletin  is  to  explail; 
the  system  of  grading  or  classifjang  hogs,  in  order  that  the  fainMr! 
may  understand  the  market  side  of  the  business  more  thoroughly  audi 
be  better  able  to  interpret  the  market  reports.  This  classification  ii| 
necessarily  soniewliat  flexible  in  its  api^lication,  depending  upotl 
individual  judgment;  and  hence  there  is  greater  opportunity  for] 
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ifference  of  opinion  in  the  case  of  an  uneven  lot  of  hogs.  In  the 
igher  grades  specially  uniformity  is  quite  desirable,  and  a  few. 
iferior  animals  may  bring  down  the  price  of  the  whole  lot,  as  they 
LJure  its  appearance.  As  Mr.  Dietrich  points  out,  this  lack  of 
aiformity  and  the  lack  of  condition  is  responsible  for  certain 
mixed  "  classes  which  are  made  the  dumping  ground  for  the  out- 
ists  of  the  higher  grades.  Such  mixed  lots  sell  at  a  disadvantage, 
peculators  take  advantage  of  this,  buying  several  carloads,  which 
ley  sort  into  various  classes  and  resell  at  a  profit  because  they  are 
roperly  graded. 

SILAGE  nr  PLACE  OF  OBAIH  FOA  DAIAT  COWS.'' 

In  a  recent  bulletin  of  the  Ohio  Station  C.  G.  Williams  says :  "  The 
revailing  high  prices  of  grain  feeds  in  the  face  of  very  moderate 
rices  for  dairy  products  have  reduced  the  dairyman's  profit  to  a 
>int  where  it  is  a  question  with  him  whether  he  can  make  the  cow 
iy  for  the  large  grain  ration  he  has  been  accustomed  to  feed.  If  he 
tn  dispense  with  half  the  grain  he  has  been  feeding  without  mate- 
ally  reducing  his  production  of  milk  and  butter  fat,  his  chances  for 
rofit  have  increased." 

During  the  winter  and  spring  of  1904  the  Ohio  Station  conducted 
1  experiment  with  ten  dairy  cows,  representing  five  different  breeds. 
to  determine  what  effect  the  feeding  of  more  silage  than  is  usually 
(d  by  dairymen,  with  a  corresponding  reduction  in  the  grain  portion 
?  the  ration,  might  have  upon  the  production  of  milk,  butter  fat, 
iin  in  live  weight,  cost  of  the  ration,  and  consequent  profit.  ♦  *  * 
"  The  general  plan  of  the  experiment  was  to  compare  two  rations 
hich  should  carry  as  nearly  as  possible  the  same  amount  of  dry  mat- 
r  and  nutrients.  In  one  ration  these  nutrients  were  to  be  derived 
Tgely  from  roughage,  mainly  silage;  in  the  other  ration  no  silage 
as  to  be  fed  and  as  little  roughage  as  seemed  wise,  the  bulk  of  the 
utrients  being  derived  from  concentrates."  The  two  rations  fed 
irried  practically  the  same  amount  of  dry  matter.  In  one  over  50 
er  cent  of  this  dry  matter  was  derived  from  silage  and  less  than  18 
er  cent  was  derived  from  grain.  In  the  other  over  57  per  cent  of  the 
ry  matter  was  derived  from  grain,  no  silage  being  fed. 
"  The  silage  used  in  this  test  was  a  mixture  of  1  ton  of  soy  beans 
nd  cowpeas  to  2^  tons  of  silage  corn.  There  were  nearly  twice  as 
aany  soy  beans  in  the  mixture  as  cowpeas.  The  silage  com  was  very 
Dw  in  dry  matter,  owing  to  an  unfavorable  season."  The  silage  as 
ed  contained  18.63  per  cent  of  dry  matter,  2.36  per  cent  of  protein, 
.68  per  cent  of  crude  fiber,  0.92  per  cent  of  fat,  and  9.36  per  cent  of 

«  Ck)mpUed  from  Ohio  Sta.  Bui.  155. 
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nitrogen-free  extract,  being  richer  in  protein  and  poorer  in  carbo- 
hydrates than  average  corn  silage  on  account  of  the  admixture  of  soy 
beans  and  cowpeas. 

The  figures  used  in  estimating  the  cost  of  the  different  rations  were 
as  follows:  Silage  10  cents  per  hundredweight,  hay  30  cents,  stover 
20  cents,  wheat  bran  93.7  cents,  corn  meal  $1,  oil  meal  $1.16J,  butter 
25|  cents  per  pound,  and  skim  milk  15  cents  per  hundredweight. 

The  value  placed  upon  a  ton  of  silage  is  based  opon  tliat  of  the  com  and  stofer 
grown  npon  similar  ground  and  marketed  as  such.  For  instance,  upon  groirad 
on  which  we  average  50  bushels  of  shelled  com  per  acre  we  grow  15  tons  or 
better  of  silage  corn.  The  15  tons  of  silage  corn,  therefore,  may  be  said  to  be 
worth  the  market  value  of  the  50  bushels  of  corn  plus  the  li  tons  of  stover  whldi 
will  go  with  it  (We  find  the  expense  of  putting  an  acre  of  corn  into  the  bUo 
to  be  practically  the  same  as  shocking,  husking,  and  cribbing  the  grain  and  haul- 
ing off  the  stover.)  We  have  here  charged  51  cents  per  bushel  for  com  on  the 
average  for  the  period  covered  by  the  test  and  $4  i>er  ton  for  stover.  This  will 
make  the  acre  of  silage  corn  worth  $30.50,  or  $2.03  per  ton. 

The  price  credited  for  butter  fat  is  based  upon  the  wholesale  price  of  Elgin 
butter,  as  quoted  in  current  publications.  The  customary  one-sixth  is  added 
to  the  fat  for  the  butter  equivalent.  •  ♦  •  Eighty  per  cent  of  the  total  milk 
yield  is  assumed  to  be  returned  as  skim  milk. 

The  cows  fed  the  silage  ration  produced  96.7  pounds  of  milk  and 
5.08  pounds  of  butter  fat  per  hundred  pounds  of  dry  matter;  those 
fed  the  grain  ration  produced  81.3  pounds  of  milk  and  3.9  pounds  of 
butter  fat. 

The  cost  of  feed  per  hundred  pounds  of  milk  was  $0,687  with  the  silage  ration 
and  $1,055  with  the  grain  ration.  The  cost  of  feed  per  pound  of  butter  fat  wai 
13.1  cents  with  the  silage  ration  and  22.1  cents  with  the  grain  ration.  The 
average  net  profit  per  cow  per  month  (over  cost  of  feed)  was  $5,864  with  the 
silage  ration  and  $2,465  with  the  grain  ration. 

CJomparing  the  average  daily  product  of  each  cow  for  the  entire  test  with  her 
average  daily  product  for  the  month  previous  to  the  change  in  ration  (or  tto 
first  month  of  their  test  in  the  case  of  two  cows),  the  cows  fed  the  silage  ratioo 
shrank  2.84  i>er  cent  in  milk  and  gained  1.89  per  cent  in  butter-fat  production. 
The  cows  fed  the  grain  ration  shrank  9.11  per  cent  in  milk  and  14.18  in  butte^ 
fat  production.  Upon  the  conclusion  of  the  experiment  each  lot  of  cows  was 
fbund  to  have  gained  in  live  weight — ^the  silage-fed  cows  an  average  of  47 
pounds  per  head ;  the  grain-fed  cows  an  average  of  57  pounds  per  head. 

The  facts  reported  seem  to  justify  the  conclusion  that  silage  can  be  made  to 
take  the  place  of  a  considerable  portion  of  the  grain  ration.    It  is  believed 
that  by  growing  more  of  the  feeds  rich  in  protein — clover,  alfalfa,  soy  beans, 
cowpeas,  field  peas,  vetches — and  ensiling  them,  or  feeding  them  as  hay,  it  wUi 
be  possible  to  further  reduce  the  amount  of  grain  fed. 
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assistants  in  order  to  supplement  the  work  which  has  been  done  bv 
the  field  agents  of  this  Bureau,  on  the  more  important  injuries  by  the 
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MISCELLANEOUS  COTTON  INSECTS  IN  TEXAS. 


nrsscTS  which  affect  the  touho  plahts. 

Prior  to  the  advent  of  the  Mexican  cotton  boll  weevil  {Anf/im 
find*'  Boh, )  the  retardation  of  the  eotton  crop  on  account  of  replant- 
ig,  necessitated  by  the  depredations  of  inwect  pest^i  on  the  young 
knLs.  was  of  little  importance.  But  aince  it  is  absolutely  essential  to 
^ture  an  early  crop  of  cotton  if  Injury  by  the  boll  weevil  is  to  be 
«aped,  the  matter  of  the  injury  to  the  young  plants  by  other  iu-jects 
H;ome!^  a  matter  of  much  iniportance. 

OUTWOBJfS. 

As  soon  as  the  young  plants  have  started  to  grow,  and  often  after 

ley  ha\e  been  chopped,  many  of  them  are  destroyed  liy  cutworms. 

bich  (-ut  off  the  stems  and  often 

ake  replanting  necessary  over  eon- 

Jerable  areas. 

life   hirtory. — The  complete   life 

fitory  of  the  species  concerned  is 

•t  known,  but  the  winter  is  passed 

the  lar\-al  condition  in  all  stages 
growth,  and  in  the  southern  part 

the  State  more  or  less  damage 
done  to  gardens  throughout  the 
nter  in  open  seasons.  Early 
rden  crops  are  injured  worst  in 
arch,  the  injury  often  commencing  fiq.  i.-Affmi.  vi^it,m.  mm  ..f  the  lobaiimm- 
■  the  middle  of  Februarj-  and  con-  "i^^'^ru.^nlTi^L""^^  """'" 
luing  until  the  middle  of  April  or 

st  of  May.  When  full  grown  the  cutworms  form  oviil  cells  in  the 
il  and  transform  into  pupse,  the  adult  moths  emerging  three  or  four 
peks  later.  The  species  most  commonly  found  on  cotton  in  liH^  were 
e  black  cutworm  {Affrotix  ypmlr/n  Rott.),  the  moths  and  larva;  of 
hich  are  shown  in  figure  1,  and  the  shagreened  cutworm  {Feltia 
■tl'^da  Guen.).  Injury  to  cotton  by  cutworms  wa.s  not  as  serious  in 
«i4  as  often  occurs,  and  it  is  probable  that  several  species  other  Uian 
lOfte  mentioned  above  were  concerned.     The  moths  appear  from  Aft 
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middle  of  May  to  the  middle  of  July.  Both  larvsB  and  moths  are 
nocturnal  insects,  the  larvae  feeding  and  the  moths  flying  only  at  night 
Planters  report  that  cutworms  are  more  abundant  in  seasons  following 
a  fall  in  which  there  have  been  abundant  rains,  making  grass  and  weeds 
plentiful,  and  that  these  insects  are  more  injurious  at  the  sides  of  the 
fields,  where,  of  course,  vegetation  was  probably  atyoMbunt  the  fall 
previous. 

Eemedies. — From  the  habits  above  outlined  it  may  be  seen  that 
much  can  be  done  to  control  these  pests  by  thorough  cultivation  of 
the  land  during  late  fall,  winter,  and  early  spring.  When  the  land  is 
thoroughly  plowed  many  of  the  cutworms  are  exposed  to  abnormal 
weather  and  succumb,  many  are  crushed,  and  still  others  are  eaten  W 
birds  or  insects.  Then,  too,  when  the  land  is  fallow  in  early  spring 
there  is  nothing  upon  which  the  cutworms  can  feed  and  these  starve 
before  the  cotton  is  planted.  If  found  abundant  in  spring,  however, 
they  may  be  best  combated  by  the  use  of  poisoned  traps.  The  mash 
described  on  page  10  for  grasshoppers  will  be  found  very  satisfac- 
tory, but  is  rather  expensive  for  large  areas.  In  its  place,  grass,  clo- 
ver, or  other  rank  vegetation  poisoned  with  Paris  green  will  be 
found  effective  if  scattered  over  the  field  in  small  bunches  a  few  days 
before  the  plants  appear.  Bunches  of  the  grass  may  be  dipped  in 
Paris  green,  1  pound  to  a  barrel  of  water,  or  a  small  area  of  grass  or 
clover  may  be  thoroughly  spmyed  and  then  cut  and  distributed  from 
a  wagon.  These  traps  will  be  most  successful  where  the  land  has 
been  plowed  some  time  before,  for  cutworms  will  often  feed  for  sev- 
eral days  where  there  is  niuch  vegetation  which  has  been  but  recently 
turned  under. 

PliANT-IilOE. 

With  the  formation  of  the  first  true  leaves  of  the  cotton,  winged 
plant- lice  or  aphids  appear  in  large  numbers  on  the  under  side  of  these 
leaves  and  on  the  terminals,  the  ''buds"  of  the  plants  often  being 
black  with  them.  Almost  all  of  these  are  of  the  same  species  as  that 
which  infests  melons  later  in  the  season,  namely,  Aphi^  go89ypii  G\o\, 
(fig.  2).  It  may  not  be  out  of  place,  therefore,  to  call  attention  to 
the  undesirability  of  planting  cotton  between  rows  of  melons,  as  is 
often  done.  The  plant-lice  migrate  to  the  cotton  at  this  time  from 
various  common  weeds  upon  which  they  have  passed  the  winter. 

Another  plant-louse,  Ap/us  sp.,  which  is  most  commonly  found 
on  bur  clover,  occurs  on  the  cotton  plant  at  the  same  time  and  can 
not  easily  be  distinguished  from  the  first-mentioned  species.  In  cold 
weather  these  plant  lice  often  cause  considerable  injury  to  the  cotton 
plants  and  greatly  retard  their  development,  since  they  multiply  very 
rapidly  and  feed  mostly  on  the  growing  terminals.     If  there  be  a  few 
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wtnn  days,  howe^-er,  hordes  of  small  parasitic  flies  appear  and  in  a 
few  days  often  completely  rid  the  plants  of  aphids. 

Eaaedica. — Although  these  plant-lice  may  be  readily  destroyed  by 
^tayiD|r  with  kerosene  emulsion,  whale-oil  soap,  or  tobacco  water,  as 
tbewriterbftsdemonstrated,  yet  it  would  hardly  seem,  judging  from  his 
obwrrations,  that  the  use  of  these  insecticides  will  as  a  rule  be  profit- 
able in  this  particular  case.  Fall  and  winter  plowing  which  will  keep 
tbe  fields  clear  of  weeds  during  the  winter  will  undoubtedly  have  a 


beneficial  effect  in  reducing  the  numl>errt  of  plant-lice,  and  in  some  caw^s 
trill  be  tbe  onlj'  treatment  net^'essary. 


THB  OA2tDKN  WBBWOBH. 

The  so-called  "webwormn"  or  "'carelesH  worms"  {/)«.ro«/rt/c  ^hiu- 
Vm  (_iuen.)  often  destroy  young  cotton  and  corn  over  considerable 
was,  as  was  especially  the  case  in  northern  Texas  and  in  Oklahnma  in 
WS.  "Hie  name  "careless  worm"  is  dcrivpd  fi-om  the  normal  food 
lant  of  the  species,  the  "careless  weed"  (Amaranthus),  upon  which 
lese  webworms  always  feed  by  preference.  It  is  in  fields  grown  up 
>  these  weeds  that  the  caterpillars  are  always  worst,  and  if  these  ue- 
,ept  down  tbe  insects  will  be  much  less  troublesome.  ...Mrilfll 
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Life  history.— The  winter  is  passed  in  the  ground  either  in  the  lanral 
or  pupal  stage  and  the  first  moths  appear  by  the  middle  of  April. 
These  moths  are  of  a  yellowish-buff  color,  with  markings  as  shown  in 
figure  3,  a.  Their  eggs,  which,  to  the  number  of  50  per  moth,  are 
deposited  in  bunches  of  from  8  to  20  upon  the  leaves  of  the  food  plant 
and  hatch  in  about  three  days.  The  larvae  of  the  first  two  broods  feed 
upon  weeds,  or  often  upon  alfalfa,  where  that  is  grown,  in  which  case 
they  are  driven  to  migrate  to  adjoining  cotton  when  alfalfa  is  cut. 
The  full-grown  caterpillars  are  slightly  over  an  inch  long  and  of  a 
yellowish  or  yellowish-green  color,  marked  with  shining  black  tuber- 
cles, or  warts,  as  shown  in  figure  3,  J*     The  second  brood  of  larvff, 

which  occurs  in  late  Mav 
and  the  first  half  of  June, 
is  the  one  most  injurious 
to  cotton.  In  feeding,  the 
caterpillars  spin  a  fine  web 
which  envelops  the  leave;* 
Wy  of  the  young  cotton  plant. 
When  full  grown  they  en- 
ter the  soil  and  there  tran^i- 

c 

Fi<i.  i.—Loxwttyr  k/wj/o//*;  a.  male  moth;  6.  larva,   latiral  f Omi  tO  pUpSB  (sce  fig.  3,/'). 

view;  c,  larva,  dorMal  view;  d,  anal  jjegrni^nt;  *?,  abdominal  £^^^^       „,u:«U      4.U^       ~    **k 

segment,   lateral  view;  /.  pupa;  p.  crema,ter-^,  b.  ..  /.  "Om       which      the       niOtk 

somewhat  enlarged;  */,  e,  g,  more  enlarged  (reengraved  emerge  in  about  eight  daVS, 

after  Rliey,  except  c,  from  Chittenden).  _„    •. .    _    «^^^i.u    £      ^     Ik^ 

^        *  or  just  a  month  from  the 

time  the  eggs  wore  laid.  As  a  rule,  no  appreciable  injury  is  inflicted  on 
older  cotton,  but  in  August  alfalfa  is  often  damaged.  There  seem  to 
be  five,  and  possibly  six,  broods  a  year  in  Texas.  Corn  and  all  kindii 
of  garden  vegetables  are  injured  at  about  the  same  time  as  is  cotton. 

Eemedies. —  It  is  evident  that  fall  and  winter  plowing,  not  only  of 
cultivated  land  ])ut  also  of  adjoining  fields  grown  up  to  weeds,  is  the 
most  effective  means  of  controlling  this  pest.  Upon  their  appearance 
the  caterpillars  may  be  easily  destroyed  b}'  dusting  with  Paris  green 
or  any  similar  arsenical  which  will  not  burn  the  foliage.  This  may  be 
best  accomplished  by  means  of  a  powder  gun  which  will  distribute  a 
'small  but  ample  amount  of  the  poison  evenly  over  the  plant,  thus 
economizing  in  the  amount  of  material  used  and  avoiding  the  burning 
of  the  tender  foliage  which  might  result  from  the  heavier  application 
by  means  of  a  bag.  The  plant<»r  will  find  that  the  prompt  application 
of  Paris  green  will  ])e  entirely  effectual. 

THE  WHITE-IilNED  SPHINX  CATEKPILIiAB. 

The  larva*  of  the  white-lined  sphinx  moth  (Deil^^phila  lineata  Fab.) 
arc^  common  inhabitants  of  fields  of  young  cotton,  but  usually  do  not 
Work  an}'  appreciable  amount  of  injury.     They  are  subject  to  consid- 
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lable  variation  in  color,  liemg  pitber  yellowjsh-grei'n  with  blacl;  eyn 
lots  and  faint  stripes,  or  black  with  yellowish  spot-s,  as  shown  in  ^-H 
are  +.  They  may  be  i-eadily  distinguislied  from  all  other  fji to rpi liars 
on  cotton  by  the  pointed  horn  at  the  end  of  the  body.  Occasionally 
tboy  become  excessively  numerous  and,  a«scml»liiig  in  great  nnmliers, 
somewhat  like  the  array  worm,  de>^troy  all  low-growing  vegetation  in 
their  path.     Such  was  the  cade  in  ltK)3,  wtienlateiii  May  serious  damage 


^ffui  inflicted 
^renlvni  'I'exi 

Life  hiitory.  — When  full  grown  the  caterpillars  enter  the  earlb  to 
f»u|iate  and  tlic  moths  emerge  aliout  July  t.  Usually  most  of  the 
■tioths  fail  lo  emerge,  however,  as  the  cat«rpillara  are  iwrasitized  by 
Od*;  of  the  tachina  flies  to  such  an  extent  that  but  few  transform.  Tiie 
SHK^ond  hi-ood  is  Ihei'efore  very  small  and  does  no  harm.  The  winter 
In  imssed  in  the  )ioil  in  tile  pupal  stage. 

Beinedie«.^Thc  favorite  food  of  these  caterpillars  is  pui'slane,  though 
*»uiriy  f-iicculcnt  weeds  are  among  its  common  food  plants.  Here  ^ain, 
HiiTpfiire,  the  destruction  of  these  weeds  and  thorough  winter  plow- 
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ing  are  the  best  means  of  control.  The  caterpillars  are  readily  seen 
and  may  easily  be  destroyed  by  hand  while  chopping  the  cotton;  and 
this  should  be  done,  as  one  caterpillar  can  destroy  several  plants  if 
left  unmolested.  When  present  in  large  numbers  they  ma\'^  be  readiljr 
destroyed  by  dusting  the  vegetation  upon  which  they  are  feeding  with 
Paris  green. 

GRASSHOPPERS. 

The  differential  locust  {Melanoplvs  differentialu  Thos.)  is  by  far  the 
most  injurious  grasshopper  in  Texas.  In  the  summer  of  1903  the 
adults  severely  injured  cotton  and  corn  in  the  south-central  part  of  the 
State;  and  in  the  spring  of  1904  the  young,  just  after  they  had  hatched 
from  the  eggs,  destroyed  the  young  cotton  and  corn  plants  to  an 
alarming  extent  throughout  several  counties  in  this  section,  but  par- 
ticularly in  the  bottom  lands  along  the  Brazos  River  and  its  tributaries. 
The  eggs  commenced  to  hatch  in  numbers  by  the  middle  of  March, 
1904,  and  by  April  1  the  young  were  present  in  many  fields  in  count- 
less numbers,  destroying  the  young  plants  and  necessitating  replantinc: 
over  large  fields.  The  eggs  had  been  laid  along  the  edges  of  culti- 
vated fields,  along  ditches,  and  in  fields  which  had  been  uncultivated 
the  previous  year.     (See  figs.  5  to  8.) 

Remedies. — It  was  found  that  by  thoroughly  dusting  the  weeds 
around  the  fields  with  Paris  green,  either  pure  or  diluted  with  flour. 


Fig.  h.—Mdnn<>plun(\iff€rentialh:  adult— enlarged  (original). 

great  numbers  of  the  nymphs  were  killed.  In  addition,  a  large  spoon- 
ful of  poisoned  bran  mash  was  placed  everv  3  feet  in  the  row 
throughout  the  fields  and  the  plants  were  dusted.  This  treatment 
proved  very  effective,  20  or  30  dead  grasshoppers  being  found  near* 
pile  of  the  mash.  This  mash  is  made  by  stirring  1  pound  of  white 
arsenic  or  Paris  green  into  25  pounds  of  bran  or  middlings  and  then 
adding  1  quart  of  cheap  molasses  diluted  with  sufficient  water  to 
thoroughly  moisten  the  whole  mass,  but  not  so  much  as  to  make  it 
doughy.  If  too  moist  it  cakes  too  cjuickly  in  the  sun.  It  was  found 
that  the  mash  was  nearlv  as  eft'ective  without  the  molasses.  Where 
the  young  hoppers  occurred  in  immense  numbers— for  they  often 
formed  a  small  cloud  when  first  disturbed — they  were  spraj-ed  with 
puie  kerosene  or  crude  petroleum,  or  a  soap  emulsion   containing 
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about  15  per  cent  kerosene  or  ci'ude  petruleuni.     Reaiilttn  with  the 

pure  oils  were  more  quickly  apparent,  so  that  these  were  preferred 

by  the  planters.     Thousands  uf  grasshoppers  were   thus   destroyed 

within  a  few  square  feet.     By  a  thorough  use  of  these  methods,  as 

local  circumstanues  warranted,  the  planters  were  able  to  so  reduce  the 

iiumbennof  grasshoppei'S 

that   they  did   but  little 

damagt>   after  the    latter 

part    of   April.      About 

this     time,     also,    larfje 

dwks  of    ricebirds  and 

hiackbirds  appeared  and 

fed  on  the  gra.sshoppor.s 

for   several   days.     Had 

the    outbreak     remained 

unohecked     sevei-al     rc- 

plaiitings     would     have 

l>een     necestiary,    and    a 

ret-uri-enoe    of   the    pest 

the    next    season    would 

have  been  prolwble. 

This  outbreak,  as  well 
as  the  previous  ones,  wa** 
undoubtedly  due  to  the 
large  areas  of  unculti- 
vated land  in  the  rivei- 
twttoms  in  IfOS,  as  a  re- 
sult of  the  floods  of  the 
summei  of  19(12  and  the 
spring  of  1903.  These 
uncultivated  fields,  grown 
up  to  rank  weeds  which 
are  the  favorite  food  of 
the  grasshoppers  and 
with  a  hard,  baked  soil, 
fumitthed  an  Ideal  place 
for  them  to  multiply  and 
in  which  to  lay  their  egg!* 
in  the  fall  of  lSin3.  From 
these  tields  and  from  ui 
the  spring  of  19(i4,  and 
cope  with  tlieni,  owing  to  the  faet 
emerged  remained  uncidtivated  and 
checking  the  peat. 


(ultuated 
u  man\  ci 


fence  rows  the  \oung  emerged  in 
ises  It  was  diAicult  to  suLceasfully 
that  the  fields  from  which  they 
in  them  nothing  was  done  toward 


The  gi'tisshoppers  becuiue  full  gruwii  late  in  June,  and  the  eggs  ■ 
laid  in  tlie  ground  during  August  and  Sept'ember.  usually  in  a  S 
•\  Boil  such  an  that  described  alxtve.     It  is  evident,  therefore.  I 
rwhere  large  areas  of   land  are  left  uucultivated  and  wide  strips  of 


lungnymiili— enUised  (orlgiakl). 

rnm^ultivated  ground  grown  up  in  weeds  surround  the  fields,  an  ideal 

rplaee  is  furnished  for  the  grasshoppers  to  uiultiply  and  oviixwit:  Mid 

P  being  too  nunuMons  to  subsist  upon  the  vegetation  there  found,  tbc 

I  young  huti-Liiig  from  these  eggs  niigmte  to  lietds  of  eultivat4.-d  erop^- 

It  has  been  repeatedly  demonstrated  tlut 

the  very  best  method  of  controlling  wuch 

outbreaks  is  to  thoroughly  plow  and  h&r 

row  all  land  where  the  eggs  are  laid  in  Ihi' 

fait  as  soon  an  jxissible  after  they  arc  dt- 

posited.    If  this  be  done  serious  injury  will 

be  rare,  but  if  neglected  the  planter  six  mid 

be   prepared  to  combat   the   young  as   !<oon   as  they  hatch  with  thf 

remedial  nieasurei^  above  outlined,  for  they  are  by  uo  means  so  easilv 

or  effectively  poisoned  when  full  grown  or  nearly  so. 

^_        The  large  Inbber  graishopper. — In  nouth^restern   and   west-ccntril 

^^b  Texa.-  the  large  lublier  grasshopi>er  {Brm-hi/i't'iln  iiiiiiinn  Gir.)  (fig.  Uj 

eliyaala  mama  (ortcliuilt, 

often  occurs  in  large  nuiiibers  and  destroys  fields  of  cotton,  as  it  takw 
f         but  a  short  time  for  one  of  these  hugeimfectsto  ruin  a  plant.     Thechi«i  I 
^L    damage  is  done  late  in  May  and   in  June  and  mostly  to  cotlon.  tbi*  | 
^^^^Vp  seeming  to  be  a  favorite  with   them,  though  thev  are  found  i 


jswturPB  far  away  from  farms.  The  habits  of  this  sjn'cips art'  not  well 
known,  but  it  seems  proi»ablp  that  the  gmssho)i[H>rs(lflpMHit  liieii-pj 
in  grass  land,  as  it  is  said  that  they  are  ii»t  injui-ious  where  hogs 
allowed  free  range.  They  iimy  !»  controlled  by  a  liberal  use  of 
{>oisone<l  bran  mash  iiliove  doseribed,  bnt  it  .hIiouIiI  be  applied  a-s  at 
as  they  appear. 

WINGLESS  MAY  BEETLES. 

Two  speeiea  of  wingless  May  l>eetles  {Liti'hn<»<li'riia  laiwaihita  ikt^ 
anil  L.  erihrttna  Le^.)  often  scnonsly  injnif  young  rotto; 
various  other  cropa.  et^peciully  garden  truck,  in 
the  arable  land  west  of  the  ninety -seventh  merid- 
ian. Frequently  they  occur  in  inunense  nuinberh 
and  ent  off  the  young  eotton  plants  over  a  large 
field.  As  they  are  wingless  Ihey  may  Ite  readily 
caught  by  hand  pi<;king  or  they  may  l)e  poisoned 
by  dusting  the  plants  and  all  weeds  with  Paris 
green. 

The  first  of  these  speeies  (fig.  lU)  is  of  a  grayish 
tinge,  and  is  more  injurious  in  west-central  eoun-   , 
ties  than  elsewhere,  although  it   al.so  occurs  in 
northern    Texas.      It   feeds    upon  careless  weed 
(Amamnlhus)  and  wild  sunHower  (Ilelianthus). 

iiai<  been  report«^d  from  all  parts  of  northwestern  Texas  as  injurious 
to  cotton  and  all  sorts  of  garden  stulT.     It  prefers  the  ragweed  to  all 
other  food  plants.     A  third  species (i.. /J* /f(<( 
Lee.)  is  more  common  in  the  southwestern 
jmrt  of  the  State,  where  it  has  often  been  in- J 
jurious.     It  hassimilar  habitj^  to  the  wingteaQ:! 
sixicies,  but  is  u.siuilly  provided  with  wiugB.A 
The   species   have   much  in  common,  al-J 
though  the  complete  life  histories  and  habits,! 
tire  not  known.     The  last  two  species  emerge  1 
from   the   soil — where  they  remain  hiddea'J 
during  the  day— alwut  an  hour  before  sun- 
down and  feed  from  then  until  dusk,  when 
they  return  to  the  holes  left  or  make  new 
F,.„  II -w^««.rm.n  "*,«.,.  (.-  „„p^      -pi^^.j,,  g|y|,uim.    colorless  eggs   are 
laid  in  .litne  about  two  inches  deep  in  the 
soil,  and  the  larvre  feed  on  the  nxits  of  various  weeds  and  grasses 
but  have  never  l»een  observed  a.s  injurious.     U  hiw  been  noted  that 
the  btM^lhuj  are  the  most  injurious  where  a  lield  has  been  allowed  lo 
^row  up  to  weeds  the  previous  summer,  and  that  where  the  land  has 


xn  plowed  iu  the  winter  Kud  cultivated  i 
fno  means  as  abundant  a^  usual. 


IHBECTS  WHICH  INJIFBE  THE  LEAVES. 

The  salt-marBh  caterpillar  (/>//>///(;■';,' ^..v.r'f  Dm.). —This  is  one] 
theso-c&lled  "  woolly  bear"  t-aterpillai-s,  being  about  two  inches  loof,  ( 
black,  and  covered  with  long  black  and  red  hair.H.     (See  tig.  12.)    The 
caterpillars  have  been  reported  as  stripping  cotton  of  it«  foliajre  in  Ma?   , 
at  Paris,  Tex.,  in  18S5,  and  in  July  in  southern  Texas  in   1903, 
loose  cocoon  in  which  the  larva  transforms  to  the  |)tip)t  is  made  amoi^  J 


the  leaves  of  the  cotton  or  more  often  in  rubbisli  on  the  grounJ. 
From  these  the  moths  emerge  in  about  two  weeks,  the  complete  life 
cycle  occupying  about  forty-five  days.  There  are  probably  fou' 
broods  in  a  year.  These  caterpillars  have  been  reported  to  be  unsiu- 
ceptiblc  tL-  (Ktisoning  with  Pai-is  green  when  full  grown,  but  like  niaiif 
others  could  probably  be  killed  without  difficulty  if  poisoned  whi^f 
still  yo-.iiig 

The  argb  ti^ '-  moth  {Ajxtntesie  anje  Dru. ), — A  similar  caterpillar  B 
^L     cotDUion  upon  cotton,  but  has  never  been  as  injurious  as  is  the 
^H     mursh  caterpillar. 

^H        The  beet  army  worm  (Varadrina- exigaa  Hbn.), — A  small  greei 
^B   pillar,  about  an  inch  long,  which  in  Colorado  and  California  has 
^^    a  serious  eiinaiy  to  sugar  beets  and  is  known  as  the  beet  armv  vata.\ 


frthy  of  not^  on  account  of  its  past  records  elsewhere.  U  has 
fnnnil  commonly  in  aorthera  Texas  feeding  on  cotton  foliage 
oatintr  into  the  squares, 
different  stages  arc  shown 
furf  13.  It  is  readily  con- 
ed by  means  of  arsenicals. 
le  fa\\  army  worm  (L^- 
iiiiiiffuf/ipfrdfi  S,  &  A.). — 
«siona)ly  the  larvie  of  the 
amiy  worm  stray  into  the 
on  fields  when  they  become 
ttisively  abundant — in  late 
inner  or  early  fall — and 
nctinies  do  local  injury  to 
■  foliage. 

The  lo  moth  {Ant^meriit  io 
iV>.). — The  green,  spine-cov- 
h1  larvie  of  this  moth  are  not 
;ic-itminon  on  cotton  and  will 
ci-ajiily  recognized  if  handled,  as  the  prick  of  the  »pines  is  poisonous. 
The  eotton-boll  cntwonn  {Prixienia  ornithfigaUi  Guf^n.)  (ligs.  14  and 
5). — Throughout  the  season  the  caterpillars  of  this  so-called  cutworm 


—proHenia  ornahogaUi: 
M.br,ve:.    pale  form.  ~ 
lewtut  ealaTBcd  Uroio 


re  found  eating  the  foliage  and  boring  into  the  si|uare.s  and  bolls 
iuch  as  does  the  bollworm.  But  in  habits  they  are  quite  different 
rom  the  true  cutworms,  feeding  by  day  and  not  cutting  off  the  stems 
f  the  young  plants.     The  olive  or  greenish -brown  caterpillars  iw*? 
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be  readily  recognized  by  the  two  rows  of  triangular,  velvety-blaok 
spot**  exteoding  down  the  Imck,  as  shown  in  figure  15.  Four  or  five 
broods  occui'  in  a  year  in  Tt'xas.  These  caterpillars  have  never  been 
reported  as  seriously  injurious  to  cotton,  but  they  often  do  consid- 
erable local  damage  to  the  squares  and  bolls.  By  picking  tbem  off  of 
the  young  cotton  when  chopping  in  the  spring,  they  may  be  largely 
controlled. 

Leaf-cutting  ant  {(Eccdwuu  ferrenx  Say.}. — Especially  in  southern 
Texas,  cotton,  as  well  as  fruit  trees  and  garden  crops,  often  suffers 
from  the  devastations  of  the  leaf-cutting  ants,  which  cut  off  pieces  of 
the  leaves  and  carry  them  to  their  nesttn.     Here  they  form  the  founda- 


niH  c  mo  h:  b.  hHll-erown  larva:  e. 
pnlHfitPil  ilmmChlllpndBn), 

tion  upon  wliich  grows  a  fungus  which  is  the  food  of  the  larvne.  These 
ants  lire  one  of  the  worst  insect  pests  in  the  Tropics.  Recently  Prof. 
M.  T.  Cook,  entomologist  of  the  Cuban  department  of  agriculture,  has 
found  that  by  sprinkling  Paris  green  freely  around  the  entrances  of 
the  nests  the  ants  will  carry  it  into  the  nests  and  the  larvse  will  be 
kilictl  by  it  ut  slight  expense.  This  promises  to  be  the  l)est  means 
of  controlling  the  ants  where  there  are  many  ncsb^,  as  in  Cuba.  The 
remedy  which  has  been  most  used  for  this  and  ants  with  similar 
habit**  c<msists  in  injecting  curlKin  bisulphid  (locallyknown  in  Texu 
as  "high  life")  and  then  closing  the  holes  with  earth.  The  heavy 
fumes  will  descend  into  the  nest  and  destroy  the  occupants.  The 
amount  necpssary  will  depend  upon  the  size  of  the  nest,  as  an  indi- 
vidual nest  is  often  {|uite  large. 
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nrsECTS  WHICH  nrjTJEE  the  stalk. 

A  number  of  insects  are  frequently  found  boring  into  or  otherwise 
injuring  the  stalks,  but  we  know  of  no  ease  in  which  the  injury  has 
been  serious. 

The  stalk  borer  (Papaipeina  nitda  Guen.)  (fig.  16). — This  insect, 
which  is  quite  different  from  other  common  borers,  being  black,  with 
white  stripes  in  its  earlj'  stages,  has  been  noticed  boring  into  the  stems 
several  inches  above  the  ground  and  causing  the  plants  to  wilt.  It 
commonly  feeds  in  various  weeds,  most  commonly  in  the  so-called 
'*  blood  weed." 

The  small  jet-black  beetles  of  Am.phicei'iisfarti^  Lee,  nearly  related 
to  the  apple  twig-borer,  are  often  found  in  consjdei-ahie  nuru})er.s  in  the 
old  cotton  stalks  in  the  spring,  but  have  never  been  noted  as  injuring 
the  growing  plants. 

The  cotton-stalk  borer. — One  of  the  long-horn  beetles.  Ataxia  ei^ypta 
Say,  whose  larvae  commonly  bore  in  the  stalks  of  the  cocklobur,  some- 
times Ijores  into  cotton  stalks  otherwise  injured,  but  is  not  known  to 
injure  healthy  plants. 

The  snowy  tree  cricket  {CEcanthus  niveus  DeG.). — Mention  should 
be  made  of  the  eggs  of  this  insect,  which  are  deposited  in  the  .stalks  of 
cotton  and  various  common  weeds  in  the  fall,  since  they  have  been 
frequently  thought  to  be  eggs  of  the  boll  weevil.  These  Qggs  are  laid 
in  a  long  row,  leaving  a  long  scar,  compo^jed  of  numerous  punctures 
on  the  surface.  They  are  deposited  in  the  fall  after  the  cotton  is 
about  grown  and  do  no  harm,  so  far  as  we  are  aware.  The  young 
\%'hich  hatch  from  them  the  following  spring,  as  well  as  the  adults, 
feed  very  largely  upon  plant-lice,  and  are  therefore  more  beneficial 
t.han  injurious. 

nrSECTS  WHICH  nrJTTEE  THE  SaiJARES  AND  BOLLS. 

The  cotton  square-borer  {Uranotes  mellnua  Hbn.).  —  During  late  May 
^nd  in  June  cotton  squares  are  often  bored  into  by  a  small  green  catei- 
piliar  which  many  planters  consider  a  stage  of  the  bolbvorm  and 
others  have  called  the  "sharpshooter."*  Injury  from  this  caus*'  is 
often  quite  serious  for  a  short  time  on  a  small  area,  as  we  have  seen 
lO  per  cent  of  the  stalks  entirely  denuded  of  squares  in  small  fields 
Hrhere  this  insect  is  abundant.  The  caterpillars  hollow  out  the  squares 
in  the  same  manner  as  does  the  bollworm,  often  destroying  all  of  those 
On  a  plant  knee  high  and  even  boring  into  the  stalk.  They  are  bright 
lifreen,  oval,  decidedly  flattened,  covered  with  short  hairs  which  givo 
them  a  velvety  appearance,  and  with  the  head  retnicted  under  the 
front  of  the  body,  being  quite  unlike  any  stage  of  the  boll  worm. 
I'hey  are  the  larvae  of  a  dainty  little  butterfly  (shown  slightly  enlarged 


in  fig.  17)  which  is  very  common  nroimd  cotton  liekls.  TLc  e^gs  ■ 
laid  on  the  leaves  and  stems  of  cotton,  cowpea^^.  gtuttweed  &iid  VMiot 
weeds.  The  larvte  have  altw  been  rammonly  found  ou  hops, 
and  cowpea.s,  aud  neeui  to  prefer  the  lattLM'  to  <rott.on. 
yortunately  for  the  planter,  the  lHi'^''e  majority  of  the  caterpillfl 
J-  !tre   usually  parasitized 

€^|^  ,^fc       flie.s  about  the  size  of  1 

houiietly  and  also  by  sta 
watip-like  hjiuenopt«rou> 
injects.  The  paraj^itic  Aks 
lay  their  eggs  upon  .'he 
caterpillar,  and  the  maggL  s 
hatcbiiig  from  them  i>ore 
into  the  caterpillar  aud  feed 
upon  its  tissues,  ultiiuat«ly 
killing  it  and  emerging  froiD 

'  b^iiiicra)V«i'i7i'«i^riI^^i;T"i7i^«Vft«  '*  °''  *''*  P"pa  »•*  adiilt  Hies 

r,  tgg— nil  scimewhWruiBfged.  e.repu.gK-Miyeiiiiiivpd  Ovcr  !tM  per  oe»t  of  tlie  .fune 

(■II  ex«:opt  (^redrawn  (rom  Howarrl),  i_  i  ■  .  -  j  ..i. 

brood  have  been  found  thus 
killed.  It  is  usually  hardly  worth  while,  therefore,  to  attempt  lo 
conihHt  this  ini^et,  as  it  is  not  often  seriou^lj'  injurious  in  the  same 
locality  year  after  year.  Should  remedial  treatment  be  necessary, 
thorough  dusting  with  Paris 
green  would  probably  an.swer 
the  purirose,  an  the  young 
caterpillai-s,  as  do  bollworms, 
feed  to  some  extent  upon  the 
foliage  before  entering  the 
s(]uares. 

Cotton  "  «bBrpBhooteri. "  — 
Every  snuntier  late  in  July 
and  August  fn't|Uftnt  ri']Mtrt.s 
an;  madtt  of  considerable  in- 
jury to  cotton  by  "  .■-harp- 
shooters,"  especially  on  low 
land.  These  in.secls  are  re- 
ported to  puncture  the-Hjuares 
and  bolls,  causing  them  to 
drop  prematurely,  a  small  ' 
black  s[)eck  showing  the  point 
where  punctured. 

Very  few  planters,  however,  are  able  to  identify  the  inseot  blamod  " 
for  the  trouble.     The  insect  which  has  commonly  been  credite<l  witii 
kthis  work  is  the  glassy-winged  .'iharpahooter  (//omaiodieca  trit^urtni 


niph  at  right,  young-  nymph  brluw— al 


l^this  worb 

1^ 
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)),  bnt  with  it  are  Associated  Mversl  ne»r  relatives  wiUi 

a — Oneometopia  midata  Fab.  (fig,  19),  O.  lateralis  Fab. 
Avlaeieea  irrorata  Fab.  (fig.  21).  Many  pUntera  know 
aa  ^'dodgers,'*  from  their  habit  of  quickly  dodging  to 
aide  of  the  Htem 

led,  and  thoHe  f»- 

hem  have  thought 


has  failed  to  show 
x>  cottoD  done  by 
a.  Repeated  ex- 
ith  the  insects  in 
have  failed  to  »bow 
ver  puncture  the 
>o]b.  There  seems 
'  slightest  evidence 
ects  are  ever  inju- 
tOD,  and  the  sup- 

,-  u  undoubtedly  "•■'•-'srs:..vs.;st«s.""'''' " 

lysiolt^ical  rondi- 

plant  which,  at  the  season   when   the  supposed  injury 
es  a  marked  shedding  of  the  fruit. 

The  adult  insects  hibernate  in 
^/-^  rubbitib  on  the  ground  near  the 

laf  food  plants  and  appear  in  early 

HT  '\~/S^'r-^     spring  on  the  elm,  yaupon,  hack- 

■^k  sTfs        herry,    redbud. 

II  ^i$Fifli       Cottonwood. 

■I  '^i^nill^      willow,  and  the 

■  i  /  nB  X        tender  shoots  of 

■  \  ^iK  other  trees,  es- 
I  pecially  on  Imt- 
/  torn  land  along 
upfn  lotmi/i).' adnlt awl  nymph—   the    streams, 

09t  common.  Here  they  suck  the  jiiici-s 
er  leaves  and  terminals  and  de]x>i4it  their 

tender  leaves  and  stems.    The  e^s  are  , 
f  of  10  to  15,  side  by  side,  jiiNt  under  the 
the  leaf,  forming  a  blister-like  mark, 
in  a  few  days  and  the  young  bugs  feed  in  tlio  same  places 

parents.    The  young  bugs,  or  nyniph!<,  shown  in  ^[urea 
ire  gnyiab  or  yellowish  in  color  and  rcMembletha  xteMK^ 


pnluftd  (OliglDBl), 


except  that  they  lack  wings.  Two  or  three  annilat  generationB  occnr 
in  Texas.  The  niaects  are  not  usually  cominoa  od  cotton  until  mid- 
summer, and  even  then  are  by  no  means  as  abundant  as  on  the  trees 
mentioaed.  They  are  exceedingly  fond  of  banana  trees,  sorghum,  and 
sunflowers,  sometimes  injurinjf  the  latter  considerably.  Records  <rf 
any  injury  to  cultivated  crops  by  the  glassy-winged  sharpshooter,  ttie 
most  conimon  species  on  cotton,  are  exceedingly  rare  and  doubtful, 
and  there  is  no  evidence  whatever  for  considering  it  an  enemy  to  cotton. 
The  oottoa  leaf-bug  {Oalccoris  rapidus  Say). — This  insect  was  tJie 


cause  of  considei-able  damage  in  northern  Texaa  in  August  and  Sep- 
tember. iy04.  It  punctured  the  squares  and  young  bollti,  eitluT 
causing  them  to  drop,  or  making  the  bolU 
shrivel  or  decay  where  punctured.  The  punc- 
tures in  the  bolls  are  indicated  by  small  round 
black  spots  resembting  disea^eil  places,  which 
gradually  become  larger  and  sunken  {fig,  23). 
This  inse(.'t  has  been  known  as  a  common  in- 
habitant of  cotton  fields  for  many  years,  but 
injury  seems  to  have  lieen  rare.  It  may  be 
readily  recognized  by  the  bright  red  spots  just 
beyond  the  middle  of  the  wing.  The  young 
are  shown  in  figure  2:J,  and  are  light  green 
marked  with  red.  Several  annnnl  genei-ations 
of  the  insect  occur,  hut  its  habits  outside  of 
the  cotton  field  are  unknown.  No  successful  p,o_  m.— ooiton  bon  «hcww 
means  of  combating  it  has  yet  been  devised.  puncture.ot  aito™rto™i«»- 

Other   plant-bugs. — Similar   injury   to   bolls,       "  '"■ 
causing  black  spots  and  shrink'v.g  or  decay,  is  caused  by  the  larp 
green  plant  bugs  variously  known  as  "pumpkin  bugs,"' "stink  bugs"^ 
from  the  very  disagreeable  odor  emitted — and  by  other  local  names- 
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moet  common  of  these  ie  Nezara  hilaria  Sav,  shown  in  figure  24. 

bright  green  in  color,  and  is  undoubtedly  a  decidedly  injurious 
ft,  as  it  has  been  known  to  attack  orange  treeH  in  Florida  and 
iwberries  and 
•T  garden  crops 
where. 

he  leaf-footed 
(t-bogi  (L'-pto- 
nauH  phyllopuit 
D.  and  L.  opposi- 
-Sav)  (figs.  ii6  anB 

injure  the  bolls 
he  same  manner. 
se  insects  are  also 
OQS  enemies  of 
i.-hes  and  toma- 
;  inTexa*    They 

ed  commonly  on  thistles  and  should  be  destroyed  wherever  found, 
'wo  other  bug«  somewhat  resembling  the  so-called  "  cotton  staiiier." 
ugh  of  a  slaty  or  bluish  color,  margined  with  yellow  or  red.  DtniHS 


vinctun  Linn,  and  Jadera  hxnuiUiionin  Il.-Schf.,  are  frecpiently 
und  in  considerable  numbers  on  the  liolls  and  do  some  duinagi^. 
le  young  nymphs  feed  upon  low-growing  weeds  and  have  not  been 
wer^'ed  on  cotton.  There  is  no  evidence  of  any  injury  in  Texas  by 
le  BO-called  "cotton  stainer"  {Dy»dcr<.'u«  sufvi-dlun  H.-Schf,). 
HiA-beetle.— A  small  species  of  click-beetle  {Montx^epidlus  veapet^ 
*iuFsb.),  shown  in  figure  27,  is  fre()uontly  found  on  cotton  I' 


where  cowpeas  h 


FAnd  squares  and  working  around  boles  mode  by  the  bollworm  or  sqaare 

\  borer.    It  is  of  in(erpi<t  because  frequently  mietaken  for  the  Ik>1I  wee^i! 

whei-e  that  insect  ia  not  well  known.     There  is  sonw 

evidence   that  these   beetles   sometimes    eat   into  > 

f%  square,   hnt  if  so,  the  injury  is  rare  and  inconw- 

iguentinl. 

The  cowpea-pod  weevil  (C/tn/c<Mf'^rm>M  itiirti'ii  Boh.t 

(litr-  -■'')- — This  is  eoninionly  an  enemy  of  cowpei. 

working  in  the   pods  and  seeds  of  the  developing  | 

pea.s,  hut  has  been  observed  eating  into  the  sietat  i 

of  young  cotton  plants  and  sometimes  attacking  Ibe  J 

1  young  squares   in   Texas,   Louisiana,   and  Gtsii^pi, 

the  injury  being  more  severe   in   the  latter  i 

more  commonly  raised.     It  is 

frequently  nii.*takeu  for  the  boll  weevil. 

Brncliat  amicuB  Horn.— This  small  gray  beetle, 
which  quite  clunely  resembles  the  pea  weevil,  has 
been  observed  upon  cotton  squares  in  southwestern 
f  Texas  and  was  thought  to  be  injurious,  but  wa.-- 
probably  merely  feeding  upon  nectar,  as  it  breeds 
in  the  pods  of  the  niesquite. 

Acorn  weevili. — Various  species  of  acorn  weevils 

(Bnhminiis  spp.)  are  frequently  found  on  cotton, 

especially   near   woods,  and   may   occasionally   be   y^q.-i 

.   seen  feeding  on  sipiares.     They  never  do  material 

,  hut  may  easily  be  mistaken  for  the  boll 

weevil  by  those  unacquainted  with  the  latter  pe^ 
Bliiter  beetlet.  —  Blister  beetles  of  various  specii 
(Kpkautfi  }'iltiitii  Fab.,  E.  lemnUcata  Fab.  (f 
29),  E.  <v'«(7«»  Foist.,  and  E.  fem/f/'ritfa  Savji 
frequently  found  eating  holes  in  the  cotton  flo*«l 
but  never  in  sufficient  numbers  to  cAUse  nmtet' 
mjury. 

A  large  number  of  common  insects  are  fofli 
u(K>n  the  cotton  plant,  some  frequenting  it  hiili 
.  ually  and  otber.'j  merely  accidentally,  but  theabd 
lire  the  only  onew  ol>stM-ved  as  injurious  in  TewS 
reient  years. 
.„,„u  «,«..»  '  CONCLUSION. 

M/o-enUruod  (Iron.  It  ^i|[  |inyg  (^g,,  observed  that  most  of  ti 
common  insect  eneniie.'^  of  cotton  ab<jve  desnil 
naturally  feed  upon  various  common  weeds  which  grow  up  in  * 
lect#d  or  uncultivated  fields,  and  that,  by  the  destruction  of  ** 
weeds,   and   winter   plowing   where    they    have  grown,    the  in* 


•  ^8 

inhabiting  them  will  be  largely  controlled.  The  thorough  cultiva- 
tion, during  the  late  fall,  winter,  and  early  spring,  of  all  land  to 
be  olanted,  or  which  bas  been  infested,  will  also  be  the  means  of 
greatly  reducing  their  numbers  by  killing  many  ot  the  stages  then 
hibernating  in  the  soil.  These  two  general  principles  must  be  relied 
.  upon  to  a  large  extent  for  the  control  of  most  of  the  minor  cotton 
insects.  When  they  become  overabundant  those  leaf -eaters  which 
chew  their  food  may  be  poisoned  with  Paris  green  or  other  arsenicals, 
used  as  a  dust  or  made  into  a  mash  with  bran^ 

More  intensive  cultivation  will  undoubtedly  result  in  a  material 
lessening  of  injury  by  these  pests,  for  in  the  eastern  cotton-growing 
States  they  are  by  no  means  as  injurious  as  in  Texas,  so  far  as  the 
records  indicate.  The  better  methods  of  cotton  culture  generally 
recommended  by  this  Department  during  the  past  few  years  will 
undoubt'edly  result  in  the  lessening  of  injury  by  all  the  more  common 
cotton  insects. 
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FIELD  PEAS. 


IHTKOBtlCTIOir. 

The  t»mi  Ouutdian  Seld  pens,  or,  as  it  is  more  commonly  expressTd, 
Canada  field  peas,"  is  used  with  raudi  latitude  in  thia  country. 
£k  a  iJt'ji  grower  in  the  United  States  as  to  the  variety  <if  seed 
rbich  he  sowwl  and 
'm  almost  invariable 
nswer  given  is :  "I 
yvt*l  Canada  peas." 
liat  may  mean  timt 
B  grvw  any  one  oi 
Burly  one  hundred 
ttruiti«^.  The  an- 
met  is  liigiiificant. 
■jL  iatplk^,  fii'M,  a 
p»nt  lack  of  knowl- 
dge  with  reference 
o  varictie.s  on  the 
Mrt  of  tlioiie  who 
pow  pea!i;  and,  sec- 
Kul.  tiiat  much  of 
lie  seed  used  in  tht^ 
3nite4  States  is,  or 
Vas  at  one  time,  im- 
Mrtt-^l  from  Canada. 
■Jthou^  we  luive 
Brg<^  are^s  iinfivaled 
n  their  adafUahiUty 
o  the  grow  i  n  g  o  f  peaii. 
Inuninou  tyjxiof  the 
I!aUHdian  field  pea  is 
Ijown  in  fig;in'-  I, 

The  pea  crop  is  one  of  the  most  important  in  Canada.  In  the  Prov- 
loe  of  Ontario  alone  the  average  area  devoted  to  the  pr<ttluction  of 
Bas  for  the  twenty  years  ended  with  1902  was  710,498  acres.  The 
(8) 


average  annual  yield  during  the  period  named  was  13,770,243  biishdSi 
or  an  average  of  ID.-i  bushels  per  luiw  The  greater  portion  of  this 
croj)  is  fed  upon  Ontario  farms. 

In  striking  contrast  with  the  magnitude  of  the  pea  crop  in  Canada 
is  its  insignificance  in  our  own  country.  While  the  area  devoted  to 
peas  in  Ontario  until  quite  recently  was  not  far  behind  that  devoted 
to  winter  wheat,  the  pea  crop  in  this  country  is  so  insignificant,  rela- 
tively, that  it  has  not  Ikkui  given  a  fix(»d  phice  in  the  Government 
crop  reports.  In  Minnesot<i  it  is  not  mentioned  in  the  yearbook  of 
statistical  returns,  and  the  same  seems  to  be  true  of  nearly  all  the 
States  in  the  Union.  Great  advances,  however,  have  been  made  dur- 
ing recent  years  in  growing  peas  in  Michigan,  Wisconsin,  and  Mon- 
tana, and  other  mountain  States. 

VABIOUS  USES  OF  THE  PEA  GBOP. 

No  other  gi'ain  crop,  except  perhaps  oats,  can  bo  devoted  to  so  great 
a  variety  of  uses.  The  grain  is  possessed  of  a  relatively  high  feeding 
value,  and  the  same  is  true  of  the  straw,  as  will  be  readily  apparent 
bj'  reference  to  the  chemical  analysis  of  each.  As  a  pasture  for  cer- 
tain kinds  of  live  stock,  peas  may  l)e  made  to  serve  an  excellent  pur- 
pose. The  value  of  the  crop  for  soiling  and  fodder  uses  is  very  great, 
and  as  a  fertilizing  crop  peas  are  probably  excelled  only  by  clover. 

There  is  no  kind  of  live  stock  on  the  farm  to  which  i>eas  can  not 
be  fed  with  positive  advantage,  when  they  are  to  be  had  at  prices  not 
too  high.  Tiiey  are  not  commonly  fed  to  horst\s,  since  the}'  can  sel- 
dom be  si^ared  for  such  a  use,  but  they  make  a  good  food  for  horses 
at  work,  and  for  colts  during  the  period  of  devek)pment,  if  given  as  a 
part  of  the  grain  food.  As  a  food  for  fattening  cattle,  peas  are  prob- 
ably unexcelled.  Much  of  the  success  which  Canadian  feeders  have 
achieved  in  prei^aring  cattle  for  the  block  has  arisen  from  the  free 
use  of  peas  in  the  diet.  During  the  fii'st  part  of  the  finishing  period 
they  will  be  found  peculiarly  helpful  in  making  beef,  owing  to  their 
relative  richness  in  protein,  but  they  are  also  a  satisfactory  food  at 
any  stage  of  the  fattening  process.  During  the  first  half  of  the  fin- 
ishing period  peas  will  be  found  superior  to  corn,  but  toward  the 
cloM*  of  the  same,  corn  could  probably  be  fed  with  greater  relative 
advantage.  Peas  with  oats  or  wheat  bran  make  an  excellent  grain 
food  for  cattle  that  are  being  fattened.  Sj^eaking  in  a  general  way, 
peas  should  form  al>out  one-third,  by  weight,  of  the  meal  fed,  but.  as 
every  feeder  knows,  the  relative  proportions  of  the  meal  used  should 
vary  somewhat  as  the  season  of  fattening  progresses. 

As  food  for  milch  cows. — Peas  furnish  a  good  food  for  milch  cows. 
They  have  been  found  peculiarly  Iwneficial  for  l)uilding  up  daiiy 
cows  when  "  out  of  condition,"  and  for  sustaining  them  in  fine  form, 
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and  they  are  also  excellent  for  milk  production.  AMien  given  along 
with  oats  and  bran  to  cows  in  milk,  they  may  usually  form  from  one- 
third  to  one-half  of  the  grain  poi-tion  by  weight. 

As  food  for  swine. — Peas,  when  fed  with  judgment  and  care,  sup- 
plj'  an  excellent  food  for  swine  at  all  stages  of  (lev(»lopment.  They 
are  well  adapted  to  the  sustenance  of  brood  sows  during  the  nursing 
period,  for  the  reasons  that  have  been  given  for  tluMr  use  with  cows 
giving  milk.  With  shorts,  ground  oats,  or  wh(»at  bran,  they  may 
be  made  to  form  one-third  to  one-half  the  grain  portion.  Peas  arc 
su])erior  to  corn  as  a  foo<l  for  pigs  at  any  time  prioi"  to  the  fattening 
season;  hence  they  may  be  fed  to  them  more  frei»ly,  but  in  no  instance 
should  they  form  the  sole  ration  before  the  finishing  period  begins. 
During  the  fattening  i^eriod  peas  are  unexcelled  wlu»n  fed  as  the  sole 
grain  food.  They  promote  growth,  while  they  fatten  in  excellent 
form,  and  they  furnish  a  sweet,  firm,  and  excellent  ([uality  of  pork. 

As  a  ration  for  ewes  and  lambs. — Along  with  oats,  in,  say,  equal 
parts  by  weight,  j^eas  make  a  good  grain  ration  for  ewes  in  milk,  and 
also  lambs,  more  especially  when  the  latter  are  for  the  early  market. 
The}'  may  be  used  in  greater  proportion  to  fatten  ewes  quickly  after 
the  lambs  have  l)een  weaned.  AAlien  sheep  are  being  fattcMied  for  iho 
block  in  winter,  no  grain  food  can  Ik\  fed  which  will  be  found  moiv 
suitable  than  peas  and  oats.  When  fed  to  sheep  or  poultry,  or  to 
brood  sows  in  winter,  peas  do  not  require  to  lx»  gi'ound.  For  all  nthov 
live  stock  it  is  considered  advantageous  to  grind  them,  but  in  some  in- 
stances they  are  soaked  for  feeding  to  swine.  Wlu»n  so  prei)aivd  they 
are  frequently  fed  to  gi'owing  swine  when  on  pasture,  and  in  order  to 
insure  due  mastication  they  should  be  fed  on  a  floor. 

As  food  for  horses,  cattle,  and  sheep. — When  j^ea  straw  is  well  cured, 
it  is  more  relished  by  horses,  cattle,  and  sheep  than  the  straw  of  rye, 
wheat,  barley,  or  even  oats.  Animals  which  have  nevt-r  t'aten  it  may 
not  take  kindlv  to  it  at  first,  but  soon  learn  to  eat  it  wilh  a  relish.  The 
value  of  the  straw,  however,  depends  largi'ly  upon  the  stage  at  which 
the  crop  is  harvested,  the  mode  of  liarvesting,  and  the  i)erf<'cti<)n  of 
the  curing  process.  Pea  straw  harvested  rather  undiM-rijH'  tlian  over- 
ripe, and  then  properly  cured,  will  be  eaten  readily,  but  when  allowed 
to  get  dead  ri]x»,  live  stock  will  eat  little  of  it  unless  conipellcHl  to  do  so 
by  hunger.  If  harvested  with  the  old-fashioned  revolving  liorserake, 
so  much  of  the  soil  adheres  to  the  straw  that  it  is  not  relished  bv  anv 
cla>s  of  live  stock;  and  when  rain  falls  upt>u  the  straw  while  it  is  cur- 
ing, it  becomes  bleached  and  loses  much  in  i)alatability.  Two  or  three 
snuirt  showers  falling  upon  pea  straw  greatly  injure  it.  When  cut 
with  the  scythe  or  the  pea  harvester,  cured  properly,  then  housed  or 
carefully  stacked,  the  straw,  except  that  of  some  of  the  r{Kirse>t  varie- 
ties, is  nearly  equal  to  clover  hay  in  feeding  value,  esjiecially  for  sheep. 
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As  pastnre  for  sheep. — ^Peas  are  more  commonly  used  as  a  pasture 
when  sown  in  conjunction  with  some  other  kind  of  grain,  and  since 
they  are  more  easily  injured  by  the  trampling  of  live  stock  than  other 
grain  crops,  it  is  usual  to  pasture  them  only  with  sheep  and  swine. 
When  sown  with  oats  or  barley,  peas  make  a  good  summer  pastnrs 
for  sheep.  The  greatest  objection  to  such  pasture  is  in  the  earliness 
of  the  season  at  which  it  is  produced.  Of  course,  it  may  be  grown 
later,  but  will  not  produce  so  abundantly.  One-fourth  of  an  acre 
grown  at  the  Minnesota  Agricultural  Experiment  Station  in  the 
^ring  of  1895,  under  the  supervision  of  the  writer,  furnished  pasture 
sufficient  for  one  sheep  for  345f  days.  The  pasture  was  «aten  down 
three  times  successively,  with  a  suitable  interval  between  the  seasone 
of  pasturing.  The  plat  was  then  sown  with  rape,  and  this  in  turn  was 
pastured  off.  The  great  value  of  peas  as  a  pasture  for  swine  is  far  too 
little  understood. 

As  a  soiliiLg  crop. — Peas  grown  in  conjunction  with  some  other 
kinds  of  grain  are  of  great  value  as  a  soiling  crop,  owing,  first,  to  the 
larger  yields  obtained  (from  10  to  20  tons  per  acre  may  be  expected 
on  average  soils) ;  second,  to  the  high  nutritive  value  of  the  food, 
combined  with  its  palatability;  and,  third,  because  of  its  timeliness. 
This  crop  is  ready  as  soon  as  the  spring  grasses  begin  to  fail,  and  k 
may  be  nmde  to  continue  in  season  until  corn  is  ready.  It  is  exoeUeot 
for  all  kinds  of  live  stock,  but  especially  valuable  for  dairy  cows. 

The  advantages  resulting  from  growing  i^eas  in  conjunctioa  with 
other  grains  for  fodder  are  many.  They  include  the  following:  Fiai, 
larger  yields  may  be  obtained  from  growing  those  mixtures  than  by 
growing  the  gi'ains  used  in  them  singly,  and  the  increased  yieW 
extends  to  the  grain  as  well  as  to  the  straw;  second,  when  fodder  is 
thus  grown  it  may  be  fed  directly  to  the  animals — it  is  not  neoessary, 
usually,  to  chaff  it  with  the  cutting  box,  and  the  labor  and  cost  of  fiiafc 
thrashing  and  grinding  the  grain  are  avoided ;  third,  a  pasture  crop, 
such  as  rape  or  rye,  may  follow  the  same  season.  Such  a  system  will 
be  found  most  helpful  as  an  aid  in  destroying  weeds.  As  tlie  relative 
areas  adapted  to  growing  these  foods  far  exceed  those  adapted  to 
growing  peas  for  the  grain,  it  is  probable  that  in  the  near  future  thejr 
will  be  most  extensively  grown  for  soiling  and  fodder  uses. 

As  a  nitrogen  gatherer. — Like  all  leguminous  crops,  peas  have  the 
power  of  extracting  nitrogen  from  the  air  and  of  depositii>g  it  in  the 
soil  for  the  use  of  other  crops  which  follow.  Hence  it  is  that  the 
soil  on  which  a  crop  of  peas  has  been  harv^ested  is  richer  in  nitrogea 
than  before  tlie  peas  were  so\\  n  upon  it.  In  this  we  have  one  expla- 
nation of  the  practice  which  became  general  in  Ontario  of  foUowiiif 
peas  with  winter  wheat  Peas  could  thus  be  made  to  bring  molt 
nitrogen  to  the  soils  of  this  coimtry  every  year  than  is  now  purchasai 
annually  by  the  farmers  at  a  cost  of  millions  of  dollars. 
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At  a  green  maniire. — Besides  the  nitrogen  tlnit  it  brings  to  the  soil, 
the  vahie  of  a  crop  of  peas  in  fertilizing  and  also  in  improving  the 
mechanical  texture  of  the  soil  is  greatly  enhanced  when  it  is  grown  as 
a  green  manure.  When  soils  become  so  inij)overislu'd  that  good  crops 
can  no  longer  be  grown  on  them,  they  may  be  quickly  renovated  and 
also  cleaned  by  plowing  under  a  pea  croj)  ])receded  by  wint(»r  rye.  The 
rj'e  should,  of  course,  \)e  sown  in  the  autumn,  and  plowed  under  in  the 
spring  when  the  heads  begin  to  ai>pear.  The  peas  should  be  sown 
immetliately,  and  in  turn  i^lowed  under  wlien  in  bloom,  (irouiid 
thus  treated  would  l>e  fertilized  and  cleaned  in  one  si'ason.  Its  tilth 
would  be  much  improved,  and  its  power  to  hold  moisture  would  be 
greatly  increased.  To  a  farmer  in  the  dry  Northwest  the  benefit 
la.st  mentioned  woidd  probably  be  the  greatest.  The  higli  i)rice  of 
the  seed  in  the  past  has  stood  seriously  in  the  way  of  growing  peas 
expres.sly  for  fertilizing  uses. 

WHT  THE  PEA  GBOP  HAS  BEEN  NEGLECTED. 

That  so  valuable  a  cro^^  should  not  have  received  more  attention  is 
indeed  surprising.  Chief  among  the  reasons  why  it  has  been  so  neg- 
lected are  the  following:  The  lack  of  knowledge  as  to  its  merits,  the 
difficulty  in  procuring  seed,  the  want  of  suitable  machinery  for  har- 
vesting the  crop,  and  the  small  measure  of  attention  given  to  it,  rehi- 
tively.  by  the  experiment  stations.  But  little  is  known  of  the  value 
of  the  pea  crop  by  the  average  farmer. 

The  scarcity  and  costliness  of  seed  havci  hindered  many  from  grow- 
ing peas.  The  average  prices  paid  to  sc»edsmen  in  th(»  Ignited  States 
during  recent  yeai-s  for  good,  clean  seed  have  been  from  $1  t^)  $1.50 
per  bushel.  The  Ontario  farmer  usually  raises  his  own  seed  or  buys 
if  for  about  1  cent  per  i^ound.  Suppose  a  farmer  should  buy  l)nt  I 
bushel  of  seed  and  sow  it  with  care;  he  may  expect  in  tlie  autnnui 
10  to  25  bushels  of  seed  wherever  the  conditions  are  favoral)le  to  growl- 
ing the  crop.  In  some  of  the  mountain  States  40  bushels  i^er  acre  ai*e 
frefpiently  harvested.  Why  should  not  farmers  generally  rai>(»  their 
own  seed  peas  ? 

The  lack  of  suitable  machinery  for  harvesting  p(*as  has  probably 
more  than  anything  else  hindered  the  extension  of  their  growth  in 
the  United  States.  \Mu^re  peas  have  to  be  harvested  with  the  scythe, 
they  are  not  likely  to  be  grown  to  any  considerable  extent;  but,  as 
shown  elsewhere,  pea  harvesters  are  now  in  use  in  Ontario  which 
will  cut  a  field  of  peas  as  (piickly  as  a  field  of  hay  of  equal  area. 

Very  little  attention  relatively  has  l)een  given  to  this  croj)  by  the 

Experiment  stations  of  the  continent,  with  two  or  three  exceptions. 

But  little  that  can  be  regarded  as  of  nnich  value  to  the  farmer  is  to 

be  gleaned  from  station  repcu'ts.     The  Ontario  station,  at  Gnelph,  is 

an  exception.     The  writer,  when  in  charge  of  that  station,  imported 
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many  varieties  from  Europe  and  other  conntries-  for  experimental 
uses,  and  the  cooperative  experiments  with  the  best  of  these  varieties 
which  have  since  that  time  been  carried  on  by  the  fanners  in  varion* 
parts  of  Ontario  have  been  of  great  value  in  determining  the  most 
suitable  kinds  for  the  different  sections  of  the  country.  In  the  judg^ 
ment  of  the  writer,  experiments  conducted  on  somewhat  similar  lines 
by  experiment  stations  located  in  some,  if  not,  indeed,  in  all  the  North- 
western States,  would  render  most  valuable  service  to  these  States. 

AEEAS  ADAPTED  TO  F£A  CULTTIB£  IH  THE  XJVITEB  8TATS& 

Without  any  doubt  there  are  vast  areas  in  our  favored  country 
well  adapted  to  growing  peas  as  a  grain  crop.  But  the  areas  in  whick 
the  crop  can  be  grown  for  pasture,  for  soiling  uses,  and  for  fodder 
are  vastly  greater,  as  heretofore  intimated;  for  where  peas  can  be 
successfully  grown  as  a  grain  crop  they  can  also  be  grown  for  tbff 
other  uses  named.  In  the  present  state  of  our  knowledge  it  would 
be  impossible  to  enumerate  all  the  areas  in  which  peas  can  be  suc- 
cessfully grown  for  any  of  the  uses  mentioned,  and  it  would  be 
even  more  hazardous  to  specify  where  they  can  not  be  grown.  But 
these  areas  may  be  defined  in  a  general  way. 

Peas  can  be  grown  as  a  gi'ain  crop  with  a  reasonable  degree  of  suc- 
cess in  certain  areas  of  New  England  and  in  much  of  New  Yoit  and 
Pennsylvania.  They  are  successfully  grown  in  northern  Michigan, 
northern  and  eastern  Wisconsin,  and  northern  Minnesota.  They  will 
also  gi'ow  well  in  North  Dakota,  Montana,  Idaho,  Oregon,  Washing- 
ton, and  indeed  in  all  the  mountain  States  in  which  the  elevation  is 
sufficient  to  insure  reasonably  cool  summer  temperatures  and  where  t 
reasonable  amount  of  moisture  is  present.  In  northern  Ohio,  south- 
ern Michigan,  southern  Wisconsin,  southern  Minnesota,  and  South 
Dakota  they  are  not  so  sure  a  crop  as  in  the  areas  named,  but  some- 
times they  produce  well. 

Southward  from  the  States  just  named,  peas  can  not  always  be 
depended  on  to  yield  well.  The  summer  temperatures  are  too  wann 
for  them.  Even  though  they  should  produce  a  good  crop  of  strstr, 
if  a  hot  wave  should  pass  over  them  while  in  bloom  they  would 
not  fruit  well.  But  in  all  this  section  of  country  great  use  can  hf 
made  of  peas  when  grown  with  other  crops  for  pasture,  for  snnnner 
feeding,  and  for  fodder.  Still  farther  to  the  south  the  wisdom- <>f 
giving  much  attention  to  this  crop  is  open  to  question ;  the  southefV 
cowpea  has  taken  its  place  there. 

OEOWIVO  PEAS  FOB  DIEFEBSVT  FUBP08B8. 

In  discussing  the  growing  of  peas  as  a  grain  crop,  problems  rel* 
ing  to  soils,  rotation,  tillage,  seed,  varieties,  harvesting,  storing',  ■d'' 
thrashing  require  to  be  considered. 
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Peas  may  be  grown  successfully  on  11  variety  of  soils,  but  those 
designated  clay  loams,  and  which  sire  well  supplied  with  lime,  are 
best  adapted  to  their  growth.  However,  g<K)d  crops  may  Ik?  obtained 
on  the  stiffest  clays.  Tlic  potash  element  in  these  favors  the  gniwth 
of  peas.  Light,  leachy  sands,  l>eing  deficient  in  moisture,  do  not  pro- 
duce enough  growth  of  vine,  and  black,  humous  soils  pi-oduce  too 
much.     Overwet  soils  are  wholly  unsuited  to  the  growth  of  peas. 

FLAOB  IN  THB  SOTATIDN. 

Theoretically,  peas  sliould  not  come  after  meadow  or  pasture,  since 
thay  are  capable  of  gathei-iiig  nitrogen  from  the  atmusphere,  and  iu 
ooD&e<iuence  do  not  need  the  sustenance  furnished  iu  the  decay  of 
grass  roots  so  much  as  other  grains:  but  in  practice  they  serve  the  end 
of  quickly  subduing  such  soils  by  promoting  tlie  rapid  d(»cay  of  the 
sod  and  so  putting  the  land  in  excellent  condition  for  the  crop  which 
fallows.  Peas  may  be  assigned  any  place  in  the  nitation.  hut  the  aim 
should  be  to  have  a  grain  crop  follow  wliich  is  hungry  for  nitrogen. 

PBEPABINO  THE  LAND. 

In  climates  where  peas  can  be  grown  at  their  best,  namely,  climates 
with  low  winter  temperatures,  the  land  for  peas,  as  for  nearly  all 
grain  crops,  should  be  plowed  in  the  autumn;  but  peas  will  do  letter 
than  the  other  small  cereals,  relatively,  on  spring-plowed  land.  A 
fine  pulverization  of  the  soil  is  advantageous,  but  it  is  not  s*»  ncces- 
«iry  for  peas  as  for  other  grain  croi)s.  since  the  i)ea  is  a  hardy  and 
vigorous  grower. 

SOWING  THE  SEED. 

Some  writers  advoc^ite  sowing  the  seed  broadcast  and  then  plowing 
it  under.  On  heavv  soils  this  method  woidd  burv  the  seed  too  deep! v. 
On  prairie  soils  it  promotes  the  rapid  evaporatir)n  of  soil  moisture. 
On  fall-plowed  lands  the  better  plan  is  to  i)repan»  the  seed  Ikh!  by 
pulverizing  it,  and  then  to  sow  the  seed  with  a  grain  di-ill.  Wlien 
broadcasted  and  covered  with  the  harrow  only  and  rain  follows,  nnich 
of  the  seed  will  Ik*  exposed;  but  the  writer  has  grown  excellent  crops 
on  spring-plowed  stiff  clays  from  hand  sowing  without  any  j)revious 
pulverization.  AMien  such  lands  are  carefully  plowcnl,  the  peas  fall' 
in  the  depression  betwt^en  the  furrow  slices,  and  the  subsequent  har- 
rowing covers  them.  Peas  should  l)e  buried  le^^s  deeply  on  stiff  days 
and  more  deeply  on  the  soils  of  the  prairie.  Tin*  depth  may  be  varied 
from  2  to  5  inches.  The  pea  croj)  should  be  sown  as  soon  as  the  soil 
can  be  worked  freely;  but  it  will  suffer  less,  relatively,  than  the  other 
grain  crops  if  the  sowing  has  to  be  deferred. 

The  quantity  of  seed  required  will  vaiy  with  the  character  and  con- 
dition of  the  soil  and  with  the  variety  of  seed  sowix.    Bidi  iflSlFoi-* 
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soils  do  not  require  so  much  seed  as  where  the  opposite  conditions 
prevail.  The  amount  of  the  seed  sown  should  usually  increase  with 
the  size  of  the  pea.  The  quantities  to  sow  per  acre  will  vary  from  2 
bushels  with  the  smaller  varieties  to  3^  bushels  of  the  larger  sorts. 
One  great  difficulty  to  be  encountered  in  growing  peas  on  prairie  soils 
is  the  usual  luxuriance  of  weed  life,  but  this  may  be  held  in  check  by 
harrowing  the  crop  before  it  appears  above  the  surface.  Harrows 
wuth  teeth  which  may  be  set  aslant  are  the  most  suitable  for  the  wort 

VABIETIES  TO  SOW. 

The  most  suitable  varieties  of  peas  to  sow  will  depend  somewhat 
on  soil  and  climatic  conditions ;  and  the  best  way,  probably,  to  deter- 
mine which  kinds  are  best  suited  to  the  varied  conditions  of  each 
State  would  be  through  experimentation  on  what  may  be  termed  the 
cooperative  plan,  as  practiced  in  Ontario.  This  plan  in  outline  is  as 
follows:  The  station  furnishes  the  seed  of  a  number  of  proved  vari- 
eties to  farmers  in  different  sections  of  the  country.  These  varieties 
are  to  be  grown  under  similar  conditions,  and  the  growers  are  also 
to  report  the  results  to  the  station  at  a  given  date.  The  results  are 
then  summarized  and  made  public.  The  farmer  as  his  compensation 
keeps  the  grain  which  he  grows. 

Several  varieties  have  been  thus  tested  in  Ontario  for  several  years 
past.  The  three  which  have  proved  most  satisfactory,  all  things 
considered,  are  the  Prussian  Blue,  Canadian  Beauty,  and  Tall  While 
Marrowfat.  The  respective  average  yields  of  grain  and  also  of  straw 
have  not  been  far  different,  nor  was  there  much  difference  in  the 
average  time  of  maturing.  The  Prussian  Blue  is  one  of  the  most 
hardy,  prolific,  and  reliable  sorts  grown  in  Ontario.  The  peas  are 
blue  in  color  and  they  weigh  well.  The  Canadian  Beauty  is  a  hand- 
some pea,  white  in  color,  and  somewhat  large  in  size.  The  Tail 
White  Marrowfat  is  of  large  size  and  it  is  a  vigorous  grower.  The 
four  best  yielding  varieties  grown  at  the  Ontario  experiment  station 
for  several  years  proved  to  be  the  Early  Britain,  AVhite  Won- 
der, Mummy,  and  Prussian  Blue.  The  average  yields  were  verj 
similar.  The  Early  Britain,  imported  from  England  Jn  1889,  hiS 
proved  a  uniformly  good  yielder,  but  the  peas  are  a  little  brownish 
in  color  and  somewhat  irregular  in  shape.  The  White  Wonder, 
imported  from  New  Zealand  in  1800,  is  a  very  promising  vari^. 
It  is  a  free  grower,  a  good  yielder,  and  the  pea  itself  is  attractive  in 
appearance.  The  Munmiy,  a  well-established  variety,  is  a  strong 
grower,  but  the  straw  is  coarse.  The  pods  are  prone  to  cluster 
about  the  top  of  the  vines.  Among  the  other  useful  varieties  that 
have  been  grown  at  the  Ontario  station  are  the  Centennial  White, 
Cleveland  Advancer,  and  the  Golden  Vine.    The  last  named  is  tn 
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old  stand-by.  When  farmers  speak  of  "  Canada  peas  •'  they  have 
reference  probably  to  this  variety  more  often  than  to  any  other.  All 
the  varieties  named  siiould  do  at  least  fairly  well  in  the  Xew  England 
States,  in  northern  Michigan  and  Wisconsin,  and  in  the  various 
western  mountain  States.  Through  the  various  States  of  the  Noilh- 
west  the  following  varieties  stand  high  in  favor  with  the  farmer, 
namely,  the  Golden  Vine,  the  Yellow  Canada  field  pea,  the  (rreen 
Canada  field  pea,  and,  to  a  le.ss  extent,  the  Chancellor.  It  is  not 
possible,  however,  to  give  the  names  of  the  most  i)opnlar  varieties 
in  the  Northwest  with  sufficient  exactness,  owing  to  the  various 
names  applied  to  the  same 
variety. 

HABVX8TING  THE  CHOP. 

Until  recent  yeai*s  the 
pea  crop  was  harvested 
with  the  sc\the  or  with  the  ^'''"  -  "^^^  barve^ter. 

old-fashioned  revolving  hayrake.  The  fii'st  method  is  slow ;  the  sec- 
ond shells  out  many  of  the  peas,  and  it  so  covei-s  the  vines  with  soil 
as  to  render  the  straw  practically  unfit  for  use.  IIap])ily,  a  jM^a  liar- 
vester  has  l>ecn  introduced,  by  the  aid  of  which  the  crop  may  he  har- 
vested siK»edily  and  in  excellent  condition  on  level  soils.  It  is  simi)ly 
an  attachment  to  an  ordinary  field  mower,  as  shown  in  fi«rnn»  if. 

The  guards  in  front  lift  up  the  peas  so  that  the  knife  can  cut  them 
cleanly.  The  cut  peas  fall  behind  the  mower  in  a  string-lik(»  row,  or 
swath,  and  tAvo  men  with  forks  bunch  them  and  lay  them  aside  out  of 

the  wav  of  the  horses. 
Three  men  and  a  span  of 
horses  niav  thus  harvest 
10  acres  in  a  da  v.  This 
attachment  for  harvesiing 
peas  is  made  in  Canada, 
and  those  now  in  use  in  the 
West  have  all  been  im- 
ported. On  rear-cut  mowers  a  platfonn  is  sometimes  used,  as  shown 
in  figure  3. 

With  this  attachment,  one  man  walks  behind  and  with  a  fork  throws 
the  peas  off  in  bunches.  But  the  platform  is  of  doubtful  advantage 
Tiiiless  the  crop  is  evenly  ripened,  not  too  heavy,  and  free  from  stand- 
ing weeds  of  sti*ong  growtli.  Where  the  land  has  lieen  plowed  in 
ridg€*s,  with  furrows  more  or  less  deep  between  tliem,  the  working  of 
the  machine  will  be  seriously  interfered  with. 


Fio.  3.— Pea  harvestor  wiUi  platform. 


STOBING  THE  CHOP. 

It  is  usual  to  turn  the  bundles  over  once  to  facilitate  drying  while 
they  lie  on  the  ground.  They  require  hand  loading.  The  crop  maybe 
stored  under  cover  or  put  into  stacks,  as  with  other  grain,  but  it  should 
be  borne  in  mind  that  jjeas  when  in  the  stack  do  not  readily  shed  rain, 
and  therefore  the  stacks  should  be  carefully  topped  out  with  some 
substance,  such  as  bluegrass  or  native  prairie  hay.  When  the  thrashed 
straw  is  preserved  in  stacks  the  same  precautions  are  necessary. 

THBASHHf a  THE  CROP. 

Where  only  a  small  quantity  is  grown  annually,  and  this  with  a 
view  to  provide  seed  to  sow  for  pasture,  soiling,  or  fodder  uses,  there  ia 
no  better  way  of  thrashing  the  peas  than  by  using  a  flail  or  by  tread- 
ing them  out  with  horses.  The  seed  is  not  then  broken.  Where  ■ 
large  acreage  is  grown  it 
is  necessary  to  thrash  pMS 
with  a  thrashing  machine, 
and  the  best  work  is  d(H>e 
by  using  the  "  bar  con- 
cave," as  shown  in  figure*. 
From  this  concave  iQ 
the  teeth  should  be  re- 
moved except  four.  Th» 
hold  the  straw  in  check 
long  enough  to  enable  tlie 
cylinder  teeth  to  beat  Oflt 
all  the  peas.  Tlie  machine  should  not  run  at  a  high  rate  of  speed. 
More  or  less  of  the  seed  is  likely  to  be  broken.  The  broken  grainSt 
however,  maj'  be  nearly  all  removed  when  preparing  the  crop  for 
seed  or  for  market  by  using  fanning  mills  suitably  equipped  witl 
sieves,  Wlien  the  crop  is  wanted  for  feeding  uses  the  breaking  of  d» 
peas  does  not,  of  course,  lessen  its  value, 

HOW  THE  PEAS  ABE  OROWH. 

The  great  value  of  peas  for  various  uses  has  already  been  dwelt 
upon,  and  the  method  of  growing  and  harvesting  the  grain  crop  hM 
been  discussed.  It  only  remains,  therefore,  to  speak  of  the  m^faodl 
by  which  peas  are  grown  for  ordinary  grazing  and  soiling,  for  fatten- 
ing sheep  and  lambs,  and  for  fattening  swine. 

BOW  OKOWN  FOB  OKDOtAXY  OBAZINa  AND  SOILIKa. 

When  peas  are  grown  in  conjunction  with  other  grain  for  pastaRi 
tlie  mixture  should  be  sown  somewhat  thickly.  For  sheep,  1  buw 
of  peas  may  be  taken  as  the  basis  of  the  mixture,  and  from  1^  to 
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2  bushels  of  other  grain.  When  seed  drills  are  used,  the  seed  should 
be  mixed  before  it  is  sown.  Under  other  conditions  it  would  l)e 
necessary  to  plow  the  i)eas  in  lightly,  and  then  sow  the  other  grain 
ind  cover  it  with  a  harrow.  Peas  and  oats  or  peas  and  barley 
may  be  grown  as  a  pasture  for  swine  in  the  same  manner  as  for 
sheep,  but  it  is  generally  thought  better  to  reduce  the  pn)iH)rtion 
of  peas  when  the  pasturing  is  to  begin  at  an  early  stage  in  the 
growth  of  the  plants,  as  swine  break  down  the  j^ea  vines  to  a  greater 
extent  than  sheep.  Hitherto  it  has  been  common  to  sow  peas  alone  as 
a  pasture  for  swine,  and  to  defer  pasturing  them  until  the  i;H*as  in  the 
pod  are  about  ready  for  table  use.  Alx)ut  2  bushels  of  seed  |K»r  acre 
will  suffice.  Swine  should  be  accustomed  to  such  pastures  by  degrees, 
because  the  sudden  change  of  diet  might  be  injurious  to  them.  The 
season  of  pasturing  may  be  prolonged  by  sowing  the  jx»as  at  succes- 
sive periods,  with  a  proper  interval  between  them. 

When  peas  are  grown  as  a  soiling  crop,  the  relative  amounts  of 
seed  used  on  clay  soils  are  much  the  same  as  when  they  are  sown  to 
provide  pasture  for  sheep,  and  they  are  also  sown  in  the  same  way. 
Oats,  however,  is  the  favorite  grain  to  mix  with  the  peas,  and  the 
proportions  of  seed  used  per  acre  on  such  soils  are  usually  1 J  bushels 
of  the  former  to  1  bushel  of  the  latter;   but  no  definite  rule  can  l)e 
laid  down  as  to  the  relative  amounts  of  seed  that  should  be  used  when 
growing  these  mixtures  for  soiling  or  for  fodder  uses.     The  richer  the 
land  the  larger  the  proportion  of  peas  that  should  be  used,  lest  the 
oats  should  unduly  overshadow  them.     On  some  of  the  humous  soils 
of  western  prairies  it  may  be  advisable  to  sow  not  more  than  2  to  3 
pecks  of  oats  per  acre.     Every  farmer  will  have  to  determine  for  him- 
self the  relative  quantities  of  seed  which  will  lK\st  suit  his  conditions. 
The  cutting  and  feeding  of  the  crop  may  commence  as  soon  as  the 
heads  of  the  oats  begin  to  appear,  and  it  may  1k>  continued  until  the 
crop  is  approaching  maturity.     'Wlien  not  all  wanted  for  soiling  uses, 
the  residue  may  be  cut  and  cured  for  winter  feeding.     (lenerally  the 
best  yields  will  be  obtained  from  the  seed  sown  earliest  in  the  season. 
For  winter  feeding  the  same  methods  of  gi'owin«j:  peas  may  be  adopted 
as  when  they  are  grown  for  soiling  uses,  with  the  difference  tliat  more 
varieties  are  frequently  used.     The  harvesting  should  take  place  when 
the  dominant  grain  used  in  the  mixture  is  nearly  but  not  <i[uite  ripe. 
WTien  the  respective  quantities  of  seed  have  been  correctly  adjusted, 
the  crop  can  be  harvested  with  a  binder  in  a  normal  season,  but  in 
case  it  is  thrown  down  by  storms  a  mower  will  have  to  be  used. 

HOW  GROWN  FOB  FATTENING  SHEEP. 

During  recent  years  a  large  area  of  peas  has  been  grown  in  the  San 
Luis  Valley,  Colorado,  on  which  sheep  and  lambs— particularly  the 
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latter — are  being  fattened  without  harvesting  the  crop.  In  oflier 
words,  the  peas  are  hai^vested  by  the  sheep.  This  valley  has  an  ele- 
vation of  7,000  feet  above  the  sea  and  the  season  for  growth  in  it  is 
very  short.  The  temperature  is  so  cool,  especially  after  nightfall, 
that  light  frosts  occur  some  seasons  during  every  month  of  the  sum- 
mer. Peas  were  sown  for  a  time  in  the  valley  to  furnish  hay,  but 
now  they  are  grown  almost  exclusively  to  furnish  material  for  fatten- 
ing sheep.  In  1901, 15,000  sheep  and  lambs  were  thus  fattened  in  the 
valley.  On  the  crop  of  1904  it  is  estimated  that  200,000  have  thus 
been  made  ready  for  the  market.  It  is  further  estimated  that  this 
valley  has  a  capacity  for  fattening  1,000,000  head  annually.  It  ia 
more  than  probable  that  the  entire  valley  will  be  virtually  devot«d 
to  the  growing  of  peas  within  the  next  few  years. 

The  peas  are  sown  in  the  early  spring  on  ground  prepared  by  plow- 
ing or  disking.  The  varieties  sown  are  known  locally  as  the  Mexican 
and  the  Canada  field  pea.  The  former  is  more  early  in  maturing 
than  the  latter.  The  peas  are  sown  with  an  ordinary  grain  drill 
and  from  40  to  50  pounds  are  sown  per  acre,  along  with  a  small 
quantity  of  wheat  or  oats.  These  are  sown  chiefly  to  furnish  support 
to  the  i)ea  crop,  and  the  seed  is  mixed  before  sowing.  Sometimes 
one  irrigation  is  given,  but  more  commonly  the  crop  is  not  irrigated. 
The  unirrigated  crops  receive  moisture  chiefly  from  subterranean 
sources,  as  the  water  table  under  much  of  the  area  of  the  valley  is 
not  far  from  the  surface. 

Sheep  and  lambs  are  brought  in  fi*om  the  ranges  and  turned  in  to 
graze  upon  the  crop  as  soon  as  it  is  ripe.  The  vine  and  grain  are 
thus  consiuned  where  they  grew.  From  seventy  to  ninety  days  will 
fmffice  to  put  lambs  in  the  finest  possible  condition  for  the  market 
A  somewhat  longer  i>eriod  is  required  for  ewes  that  are  lean  when  first 
turned  in  to  graze.  Lambs  will  make  about  8  pounds  of  increase  per 
month  while  thus  being  grazed,  and  a  good  crop  of  peas  will  fatteo 
from  10  to  15  lambs  per  acre.  Assuming  that  each  acre  will  graze  12 
lambs  on  an  average  for  ninety  days,  and  that  the  increase  made  is 
worth  4^  cents  per  pound  in  Colorado,  the  value  of  the  mutton  thus 
produced  on  1  acre  would  be  $12.96.  There  would  also  be  a  further 
return  from  the  increase  in  value  of  each  pound  of  the  weight  of  the 
lambs  at  the  beginning  of  the  grazing  season.  Though  some  of  the 
peas  are  shelled  out  during  the  early  stages  of  the  pasturing,  the» 
are  nearly  all  gathered  later.  The  results  are  also  more  satisfactory 
when  the  sheep  are  made  to  gi'aze  down  the  crop  by  confining  them  to 
a  portion  of  the  area  until  it  is  consumed,  rather  than  to  allow  them 
to  roam  over  the  entire  area  from  the  first.  This  can  be  done  without 
diificulty  by  the  use  of  movable  fences. 
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In  no  other  way  can  sheep  and  hinibii  be  fitted  for  the  market  at  so 
small  an  outlay,  except  by  finishing  them  on  Dwarf  Essex  rape. 
Finishing  on  rape  is  sometimes  attended  with  loss  from  bloating,  but 
this  danger  is  not  present  when  finishing  on  peas.  The  pea.  Inking  a 
nitrogen  gatherer,  leaves  the  ground  in  Inciter  condition  as  to  fertility 
than  rape;  hence,  where  the  conditions  are  suitable,  it  is  without  a 
rival,  all  things  considered,  in  preparing  sheep  for  the  market.  The 
favorable  conditions  are  a  suitable  loam  soil  such  as  is  usually  found 
in  the  western  vallevs,  an  altitude  sufficient  to  furnish  a  loo]  summer 
climate,  ground  moisture  in  sufficient  quantity  and  near  enough  the 
surface  to  sustain  the  crop,  or,  in  its  absence,  irrigating  waters,  and  a 
dry  season  in  which  to  graze  down  the  crop.  While  all  these  con- 
ditions are  important,  that  named  last  is  indispensable,  as  to  attempt 
to  feed  oflf  a  crop  by  sheep  in  rainy  weather  would  result  in  an  almost 
total  waste  of  the  crop  and  in  disaster  to  the  slu'cp. 

The  extent  to  which  this  system  of  grazing  sheep  may  be  extended 
in  the  mountain  States  is  ^-irtually  without  limit.  It  has  been  stated 
that  the  San  Luis  Valley  has  capacity  to  fatten  1.000,0(X)  lambs  each 
year.  It  is  claimed  that  Colorado  has  several  vallevs  e^ich  of  which 
has  nearly  equal  capacitj'  and  similar  ada})tation.  to  say  nothing  of 
the  many  smaller  ones  scattered  through  the  State.  This  is  iloubiless 
also  true  of  each  of  the  States  of  Wyoming,  Montana,  Idaho,  Ttah, 
Nevada,  and  of  California,  Oi'egon,  and  Washington.  The  expecta- 
tion, therefore,  would  not  sc»em  extravagant  that  the  industry  will 
extend  to  all  these  States  in  the  near  future  and  that  it  will  event ua  11  v 
absorb  all  the  surplus  sheep  and  lambs  grown  on  the  w(»stern  ranges 
to  supply  its  needs.  Such  a  result  would  1^^  simply  l)eneficent.  It 
would  revolutionize  sheep  husbandry  in  the  West. 

HOW  OBOWN  FOB  FATTENING  SWINE. 

In  some  of  the  Xorthwestern  States,  and  in  all  the  valleys  of  the 
western  mountain  States,  it  is  entirely  practicable  to  grow  peas  and 
to  fatten  swine  upon  them  in  the  fields  in  which  they  have  Ix^en  gi-own. 
This  method  of  harvesting  peas  with  swine  is  practicable  wherever 
Canada  field  peas  are  growji.  but  in  climate*-  of  much  rainfall  in  the 
autumn  months  the  gi'azing  would  be  attended  witli  considerable 
loss,  and  on  clay  soils  much  injury  would  be  done  to  the  land.  More- 
over, it  would  always  be  acconi[)anicd  by  a  loss  of  the  straw  for  food, 
but  where  other  fodder  is  i)lentiful,  this  loss  would  be  more  than 
compensated  by  the  saving  in  labor  effected  by  harvesting  the  crop 
in  this  wav. 

In  western  Minnesota  and  in  nnich  of  North  Drdvota  and  South 
Dakota  it  would  bt»  entirely  practicable  to  grow  and  harvest  peas 
thus,  as  the  autumn  season  in  the  areas  named  is  usually  dry.    Peas 
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will  also  yield  well  in  those  areas  when  properly  grown ;  hence,  there 
would  seem  to  be  no  good  reason  why  in  these  localities  peas  should 
not  be  made  to  "take  the  place  of  corn  in  fattening  swine  and  with 
much  less  labor  involved  than  is  called  for  in  growing  and  feeding 
com.  The  peas  are  grown  in  the  same  way  as  when  grown  for  the 
grain.  The  swine  may  be  turned  in  to  feed  upon  them  as  soon  as 
they  are  of  full  size  in  the  pods,  and  the  grazing  may,  of  course,  con- 
tinue until  the  crop  is  consumed.  If  the  swine  can  have  access  to 
alfalfa  pasture  while  thus  gleaning,  the  profits  will  be  increased,  but 
on  peas  alone  swine  will  keep  healthy  and  gain  rapidly.  The  fat- 
tening period  will  cover  60  to  90  days,  according  to  the  condition  of 
the  animals  when  the  harvesting  of  the  crop  begins,  and  the  increa» 
in  weight  should  be  not  less  than  1  pound  for  each  animal  daily. 

In  all  or  nearly  all  the  valleys  of  the  mountain  States  it  would  thus 
be  possible  to  produce  an  immense  amount  of  pork  in  the  aggregate 
and  at  very  low  cost,  and  this  would  follow  whether  the  peas  were 
successfully  grown  with  or  without  irrigation.  In  all  these  valleys 
the  conditions  which  produce  good  crops  of  peas  will  also  produce 
good  crops  of  alfalfa.  Swine  can  be  very  cheaply  grown  on  alfalfa 
with  the  addition  of  but  little  meal  or  grain  until  the  season  arrives 
for  finishing  them  on  peas.  The  same  areas  produce  barley  readily, 
on  which  brood  sows  may  be  wintered  very  cheaply  when  fed  along 
with  field  roots  and  alfalfa  hay.  In  no  other'way  can  pork  be  pro- 
duced more  cheaply  at  the  present  time  in  this  country  or  of  better 
quality.  While  the  straw  of  the  pea  crop  is  lost  for  feeding  by  tto 
system,  it  will  render  good  service  when  plowed  under  in  supplying 
the  land  with  vegetable  matter  relatively  rich  in  nitrogen. 
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EXPERIMENT  STATION  WORK. 

Sited  by  W.  H.  Beal  and  the  Staflf  of  the  Experiment  Station  Ilwonl. 


«riment  Station  Work  is  a  mibseries  of  brief  popular  ljuiletin«  compile*] 

tiie  published  reiwrts  of  the  agricultural  ex|)eriment  stations  and  klmlrod 

itions  in  this  and  other  c-ountries.     The  chief  obj«?<*t  of  tliese  publicati<»nfl 

Itsseminute  thn»uffhout  the  country  information  roKardin'j:  ex[K»riments  at 

Terent  experiment  stations,  and  thus  to  acqaaiut  farmers  in  a  general  way 

he  progress  of  agricultural  investigation  on  its  practical  side.     The  results 

reporte<l  should  for  the  most  part  be  regarded  as  tentative  and  suji:tf«*stivc 

tlian  conclusive.     Further  experiments  may  modify  them,  and  ex|)ori(  upt* 

c-an  show  how  far  they  will  be  useful  in  sctnal  practice.     The  work  of  the 

18  must  not  be  depended  upon  to  produce  "rules  for  farming.'*     How  to 

the  results  of  experiments  to  his  own  (?oiiditions  will  ever  remain  the 

m  of  the  individual  farmer. — A.  C.  True,  Director,  Office  of  Exi)erimcnt 

OS. 
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EXPERIMENT  STATION  WORK; 


DnUBY  TO  AOBICTILTVEE  BT  SMOKE  AVD  OASES/' 

The  more  or  less  widespread  belief  that  the  large  quantities  of 
^ke  and  gases  which  escape  into  the  air  in  localities  wliere  exten- 
ire  manufacturing  operations  are  carried  on  are  a  direct  injury  to 
'^sgetation  and  may  under  certain  conditions  become  a  menaco  to 
mimal  life  has  been  shown  to  be  well  grounded  by  many  cart»fully 
conducted  investigations  in  Europe  and  this  country. 

W.  A.  Buckout,  of  the  Pennsylvania  Station,  studied  the  extent  of 
biarv  to  the  agricultural  and  forestrv  interests  of  Penns\'lvania  bv 
poUntion  of  the  atmosphere  in  coking  and  other  manufacturing 
ipcntions,  visiting  a  number  of  manufacturing  centers  and  noting 
conditions  of  vegetation  in  their  inmiediate  vicinity.  The  inju- 
effect  of  the  gases,  smoke,  and  soot  was  shown  in  the  destruction 
forests  and  orchards  in  the  vicinity  of  these  manufacturing  cstab- 
lents.  Analvses  of  leaves  of  various  kinds  collected  in  the  vicin- 
of  coke  ovens  and  chemical  works  showed  that  thev  had  absorl^ed, 
flieir  serious  injury,  large  amounts  of  sulphurous  and  chlorin 

He  concludes,  in  general,  that  ''smoke  which  darkens  the  air  and 

cens  and  defiles  whatever  it  touches,  and  gases  conspicuous  to  the 
of  smell,  are  in  several  wavs  a  menace  to  the  health  and  woU- 

[,  the  comfort,  and  convenience  of  the  whole  surrounding  neigli- 

lood.'' 
The  means  he  proposed  for  preventing  or  lessening  injury  from 

source  are  the  erection  of  tall  smokestacks  or  chimnevs  in  order 

secure  the  most  effectual  aid  in  rapid  dilution  of  the  gases,  the 

ition,  if  possible,  of  such  works  in  large  open  plains  instead  of  in 

iTines  or  valleys,  as  is  usually  the  case,  and  the  use  of  smoke  con- 

ig  or  condensing  devices. 

Smoke-consuming  devices  and  means  for  reclaiming  wastes  should  always  be 
>yed  and  their  use  be  required  and  enforced  by  law.    There  is  no  more 

*A  progress  record  of  experimental  Inquiries,  published  without  assumption  of 

>lllty  by  the  Department  for  the  Gorrectness  of  the  facts  and  conclusions 

bj  the  stations. 

^Gonqpiled  from  Pennsylvania  Sta.  Rpt  1901,  ^ 

Agr.,  Bureau  of  Chemistry  Bui.  88. 
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reason  why  the  pollution  of  the  atmosphere  should  be  permitted  thou  the  poUo- 
Hon  of  water  or  earth.     The  economics  of  manufacturing  may  suggest  the  need 
of  a  more  careful  and  complete  combustion  of  coal  or  the  reclaiming  of  wastM^ 
but  if  they  do  not,  then,  for  the  good  and  well-beiuR  of  the  community  at  Iti^ 
the  manufacturer  should  be  re<iuirod  to  put  them  in  operation.     ♦     •     •    IV)! 
degree,  attempt  is  made  to  regulate  these  matters  by  statute,  but  the  provisloM 
are  local  rather  than  general,  and  have  not  kept  pace  with  the  rapid  strlta 
made  by  the  manufacturing  industries.     So  far  as  they  have  been  employed,  ft 
has  been  with  reference  to  <»lty  life  and  surroundings  and  has  had  no  beariiy  i 
upon  the  agricultural  interests.    There  should  be  a  general  law  ui>on  the  wb-  = 
Ject  defining  what  amonntH  of  smoke  and  other  wastes  may  be  permitted  in  tl» 
air,  and  prescribing  penalties  whenever  it  js  found  that  those  amounts  aif 
exceeded. 

It  is  a  matter  of  common  observation  in  mining  regions  that  the 
dense  fumes  emitted  by  smelters  are  particularly  injurious  to  veg- 
etation, and  .sometimes  to  animal  life,  in  some  localities,  as  at  Butte^ 
Mont.,  absolutely  preventing  the  growth  of  vegetation  of  any  Und, 
and  re^sulting  in  varying  degrees  of  damage  in  other  localities. 

J.  A.  Widtsoe,  of  the  Utah  Station,  has  reported  the  results  of  i 
careful  and  detailed  study  of  the  nature  and  extent  of  damage  done 
trees,  orchards,  crops,  live  stock,  and  soils  by  the  smoke  from  €0|^ 
smelters  in  or  near  the  towns  of  Murray  and  Bingham  Junction,  sonii 
5  to  7  miles  south  of  Salt  Lake  City,  Utah,  as  well  as  of  the 
stances  emitted  by  the  smelters. 

The  most  noteworthy  substance  found  in  the  smelter  smoke 
sulphur  dioxid,  which  varied  from  59  to  93  parts  per  10,000  of 
according  to  the  distance  from  the  smelt<jr  (IJ  to  ^  mile).     The 
also  carried  considerable  quantities  of  flue  dust  containing  large 
tities  of  iron,  some  copper,  and  tracer  of  arsenic     The  general 
elusions  reached  as  a  result  of  the  investigations  were  that 

When  the  wind  causes  the  smolse  to  beat  uix>n  a  field  for  a  considerable 
of  time,  it  tends  to  injure  tlie  crops  severely  and  thus  to  diminish  their 
It  tends  to  injure  animals  that  arc  right  in  the  line  of  the  prevailing  winds, 
therefore  are  comi)elled  to  breathe  the  smelter  smoke  in  the  air.     It  may 
sionally  poison  pools  of  standing  water,  when  the  washing  of  rains  and 
ing  snows  cause  a  concentration  of  the  flue  dust  in  low-lying  placea.    • 
It  does  not  Injure  equally  all  land  within  any  given  radius.    The  iQjni«d 
are  those  in  the  paths  of  the  prevailing  winds.     It  does  not  injure  the 
of  the  soils  of  the  district. 

Practical  suggt^stions  to  farmers  as  to  how  to  manage  lands 
ject  to  injury  by  smelter  smoke  are  made  as  follows: 

(1)  Don't  irrigate  on  days  when  wind  blows  the  smelter  smoke  towaid 
farm.    The  injuries  from  the  smoke  are  always  greatest  when  the  aotl  Is  v 

(2)  Animals  on  pasture  are  likely  to  gather  more  flue  dust  than  If  tlM9 
bam  fed.     As  far  as  iH>ssiblo,  therefore,  grow  hay  on  the  affected  paaiunr 

(3)  Trees  are  wcakcneil  so  much  by  l)olng  robl>ed  of  their  leaves  tt 
times  in  one  or  several  seasons  that  death  usually  follows.     It  U  not  adri 
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tl  plant  orohards  or  trees  of  uny  kind  in  the  diHtrii-tn  nffot'ted  by  the  Rmelter 

(4)  Annual  oro|*8  are  eenenilly  the  tuifest  in  smelter  diRtrictn. 

(5)  Lacern.    wliioli   is  a   iK'rennlnl,  upiK^ars  to  witlistaml   tho  efTiH-t   of  tlie 
%elter  smoke  very  well  nnd  is  n  safe  cn)p  for  snwiter  <listri<'ts. 

(6 1  Windbreaks  t»f  any  kind,  shelterinp  a  fnnn  from  tlie  direct  notion  of  tlie 
ftoke.  would  do  niuHi  to  modify  the  injuries  from  Hmelter  smoke. 

J.  K.  IlrtywtH^il,  of  the  Bureau  of  Clieiuistry  of  this  I)epnrtiii(>iit, 
has  also  studied  the  injury  to  vegetation  hy  fumes  from  a  coppi^r 
snielter  situated  near  Redding,  Cal.  He  found  that  "the  ve<rela- 
lion  around  the  snielter  for  at  least  3i  miles  north,  i>  miles  soulh,  'JJ 
miles  east,  and  5  to  G  miles  west  has  been  greatly  injuretl.  *  ♦  * 
It  ift  ihe  i»pinion  of  the  author  that  this  injury  to  ve^-talion  will 
continue  and  even  increase  its  limits  unless  the  fmnes  are  condensed. 
The  fumes  can  be  condensed  and  sulphuric  arid  formed,  for  wlii<*h  a 
ready  market  would  probably  lx»  found/' 

It  is  thus  seen  that  the  unrestrained  emission  of  smoke  and  fumes 
from  maniifacturin'r  *»slablishmenLs  is  alreadv  not  onlv  a  memuv  to 
general  health  and  comfort  but  also  a  dircM-i  injury  to  aprirnlturc 
in  many  localities,  and  that  the  damage  is  likely  to  inireuM'  rather 
than  diiuiiii>h  as  the  mining  and  agricultural  interest>  d(*velop  un- 
less restrictive  measures  are  adopted.  That  there  are  piactical 
jUKans  of  reducing  injury  from  this  cause  is  demonstrated  by  tiie  suc- 
cess of  the  methods  practiced  in  (lermany  in  connection  with  coke 
wens  and  furnaces,  of  which  it  has  been  sai<l : 

Xotliing  is  iiH>n*  >trikin^  than  tlie  quiet  and  cleanliiu^s  wliidi  pp'vnil  alxait 
tlift>e  wtalilisbiuents.  Xoi.hin):  is  wasted ;  scarivly  a  lltM-k  of  sumko  rs«-jiiK'S 
fttmi  the  ovens  or  rises  from  tlie  tall  chimneys.  Tlie  air  is  rlrjir  and  uiul«*lil(?d 
Vithuut,  and  luxuriant  crops  of  K^niu  and  vc;;etal)U^s  grow  up  to  the  very  walls 
«f  furaa<?*s  and  c«jkiiit:  plants  in  this  country,  where  every  morsel  ol  food  is 
'(nled  and  where  waste  is  i-onsidered  a  crime. 

r 

INC0MFATIBLE8  IN  FEETILIZEE  MIXTUEES. 

In  view  of  the  growing  interest  in  the  lit)me  mixing  of  fertilizers 
%nd  the  encouragement  which  the  practice  has  received  from  the  work 
of  the  exiK»riment  stations,*"  attention  should  Ix'  called  to  the  fact  that 
the  indis«;riminate  mixing  of  fertilizing  nuiterials  is  not  a  safe  prac- 
tice. This  is  due  mainly  to  two  facts:  (1)  When  certain  niaterials 
are  mixed  chemical  changes  take  place  which  result  in  loss  of  a  valua- 
Ue  constituent,  as  when  lime  is  mixed  with  guano  nitrogen  escai^s,  or 
in  a  change  of  a  constituent  to  a  less  available  form,  as  when  lime  is 
mixed  with  superphosphates  the  phosphoric  acid  is  made  less  sohible ; 

id  (2)  mixtures  of  certain  materials,  as,  for  example,  potoab 
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Thomas  slag,  are  likely  to  harden  or "'  cake,"  and  thus  become 
to  distribute  if  kept  some  time  after  mixing. 

A  German  investigator"  has  suggested  the  following  dia^ 
whirh  indicates  for  a  few  of  the  more  common  fertilizing  matrr 
tlie  comhinat ions  which  may  lie  safely  made.  In  this  diagram 
dark  lines  unite  materials  which  shonid  never  be  mixed,  thej 
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lines  those  which  j-hould  be  applied  immediately  after  miM 
the  single  lines  those  which  may  be  mixed  at  any  time. 

VALUE  OP  FLINT  VAEIETIEB  OF  COEH.» 

In  a  recent  bulletin  of  the  ConnoL-ticiil  State  Station,  Dirwti 
Jenkins,  writing  more  esjjecially  for  New  Kngland  and  tl 
northerly  regions  where  com  is  grown,  says: 

No  more  litiportnnt  subject  conuetted  with  dairy  farnilug  can  et 
efforts  of  fiiruiiTB  Hml  of  IIiIh  station  than  the  liiiproreinen!  of  our  t 
botli  la  field  anil  in  i]iiallt)'.  Before  the  siln  cnine  la  an  a  net^saarj  pi 
dairy  equlpmt^nt  uiid  Iwfore  the  feeiUug  value  of  corn  todder  and  «t 
generally  recognlKeil — ntro  iveiiig  raised  chiefly  for  the  ears — we 


"Itot.  liept.  [Trlnldiidl  Rul.  MIbc.  Infiuiii..  liXM.  No.  42.  p.  61. 
El  Complleil  from  Conneellcut  State  Sta.  Bui.  147. 
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State  many  varieties  of  flint  com,  which  were  perfectly  hardy,  had  been  bred 
with  more  or  less  skill  for  very  many  years,  and  yieldofl  Hhelled  <-«>rn  luuoh 
rkber  In  protelu  than  we  can  buy  to-day.  Com  nienl  with  wmte  bran  wnw  tlie 
rttple  feed  for  cows.  With  the  coming  of  the  silo  wo  have  Houjrht  after  varie- 
tlei  which  would  give  the  largest  possible  yield  of  "  roiighaf;o/*  Htalks  and 
leares,  and  these  appeared  to  be  the  southern  and  weMteni  doiilM.  Our  Hinaller 
flinti  have  been  neglected.  The  cold  summer  of  1003  wan  disastrous  to  tht'  <t>m 
erop.  and  it  is  believed  that  many  farmers  finally  lost  their  ('n)p  of  seed  of  those 
proved  but  somewhat  neglected  flint  varieties  In  that  year.  Are  wo  not  in 
danger  of  parting;  with  a  birthright  in  letting  tlic^se  flint  varieties  slip  away 
from  us? 

While  we  are  sleeking  to  establish  some  leguminous  crop  to  supply  the  present 
lack  of  protein  on  the  farm,  we  need  also  to  breed  some  of  th(*se  flint  variotic^s, 
naturally  rich  in  protein,  to  a  still  larger  prcMluotion  of  protoin  and  also  of 
rtover. 

The  classic  work  of  Hopkins  and  others  at  the  Illinois  Station  has  shown  that 
this  is  quite  possible  and  has  shown  how  to  a(xroniplish  it. 

Starting  with  some  one  of  our  well-establlshwl  flint  varieties  of  early  ma- 
turity, in  which  it  would  not  l>e  diflicult  probably  now  to  select  oars  l>oaring 
kernels  with  12  to  13  i>er  cent  of  protein,  we  may  hoi)e  to  so<'uro  an  inrrt'asi*  of 
Kveral  per  cent  in  the  average  protoin  content  of  our  croi)s  of  slu'lltnl  <-orn. 
Roch  a  gain  would  be  of  immense  advantage  to  sto<*k  fee<lors  and  particularly 

to  those  who  still  abide  by  (*orn  meal  as  the  principal  grain  food,  along  with 

wheat  fpe<l,  and  look  with  suspicion  on  all  concontratinl  **  forcing  '*  fcK^ls. 
This  station  has  taken  up  this,  together  with  the  other  question  of  incroasing 

thf  yit»ld  of  stover,  in  continuation  of  the  work  on  the  corn  <toi»  whicli  it  has 

drjne  in  past  years. 

BUYnro  AVD  jTJDonro  seed  coen.'* 

The  work  of  the  experiment  stations  on  corn  brooding,  referred  to 
in  the  previous  bulletins  of  this  series,^  has  rosultod  in  groat  activity 
in  the  line  of  improvement  of  seed  corn  lH)tli  by  individual  farinors 
and  by  seedsmen.  It  is  now  widely  recognized,  as  M.  F.  Miller,  of 
the  Missouri  Station,  states,  that  "  the  importanrt*  of  using  sood  corn 
that  has  been  well  bred  (sometimes  spoken  of  as  '  ])uro  bred  ')  is  just 
the  same  as  the  use  of  well-bred  animals  in  brooding  live  slock.  The 
laws  governing  the  breeding  of  animals  are  the  same  as  those  gov- 
erning the  breeding  of  plants,  and  the  arguments  in  favor  of  using 
well-bred  animals  for  breeding  purposes  apply  with  equal  force  to 
the  use  of  well-bred  corn  for  seed.  The  terms  '  well  bred  '  or  '  pure 
bred  '  as  applied  to  corn  mean  much  the  same  as  they  do  in  animals — 
that  is,  strains  or  varieties  that  have  l>oen  kept  pure  and  selected  for 
a  series  of  years  for  high  production  and  high  quality.  The  produc- 
tive power  of  such  corn  as  compared  with  that  which  has  received  lit- 
tle attention  in  the  matter  of  selection  is  verv  marked,  the  well-bred 

a  Compiled  from  Missouri  8ta.  Circ.  of  Inform.  10. 
*  U.  B.  Dept  Agr.,  Farmers'  Buls.  103,  p.  aO ;  210,  p.  11. 
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varietios  often  yielding  from  5  to  40  bushels  more  per  acre  under  eo 
ditions  exactly  similar." 

Many  professional  corn  breeders  are  engaged  in  tlie  developinei 
of  *'  pedigreed  "  corn,  and  it  is  probable  that  for  several  vears  to  con 
many  farmers  will  pet  their  seed  corn  from  this  source.  "  In  sn 
case  the  corn  should  always  be  bought  in  the  ear.  The  com  vrliu 
seedsmen  or  breeders  sell  in  the  ear  is  usually  the  most  select  and  th- 
is the  kind  to  buy.  Moreover,  a  man  should  know  exactly 'the  chai 
acter  of  the  corn  he  plants.  It  will  always  be  economy,  therefor 
unless  one  knows  definitely  the  kind  of  ears  shelled,  to  pav  the  extr 
l)rice  for  ear  corn.  Another  thing  that  farmers  should  be  cautionei 
against  is  the  buying  of  corn  from  men  who  are  not  perfectly  w 
liable." 

The  characteristics  which  distiiiguisli  the  most  improved  types  o; 
corn  have  been  fully  described  in  the  earlier  bulletins  of  this  serie- 
above  referred  to.  The  points  which  it  is  desired  to  emphasize  hnv 
are  that  if  the  farmer  is  not  ])repared  to  breed  his  own  seed  corn  he 
should  buy  improved  corn  only  from  a  reliable  grower  and  in  (Jie  var, 
and  examine  it  carefully  to  see  that  it  is  of  the  tyj^e  and  qualitr 
desired. 

TOBACCO  SEED.o 

In  a  recent  bulletin  of  the  Connecticut  State  Station,  A.  D.  Shame!, 
of  the  liureau  of  Plant  Industry  of  this  Department,  calls  attention 
to  the  fact  that  the  most  vigorous  and  productive  tobacco  plants  can 
be  obtained  only  by  using  the  heaviest  seeds. 

ThiH  is  partiy  l>efnu8e  the  hoa\T  seed  has  the  most  perfect  euibi7o  or  plantlet 
in  it  and  the  hirt'est  sui)i)ly  of  uvailahle  plant  f<x>d  to  8upi)ort  tlie  secnUIng  until 
it  lias  devolojKHl  roots  and  leaves  so  as  to  feed  itself. 

One  of  the  canses  of  freak  tohaceo  plants — that  Is,  sueh  as  top  out  preiunturelf 
or  dilTer  in  shape  and  (inality  of  leaf  from  the  hulk  of  the  crop — is  the  sowing 
of  small  and  light  see<l.  In  a  series  of  extensive  exijeriments  In  the  Connectirat 
A'alley,  the  writer  separated  samples  of  seed  of  the  varieties  grown  in  thli 
rt'^ion  into  li^dit.  medium,  and  heavy  grades.  In  all  eases  the  small  and  liffbt 
seiHl  produced  the  earliest  plants  in  the  seed  betl,  and  these  plants  when  set  in 
the  field  developeil  a  hirg(»  percentage  of  undesirable  plants  which  are  ahnosiA 
total  loss  to  the  grower.  ♦  ♦  *  Heavy  seed  produc^es  large,  healthy,  uniform, 
and  well-developed  plants.     ♦     ♦     ♦ 

Many  of  the  light  and  inferior  seeds  arc  of  the  same  size  as  the  hcav>'  and 
desirable  se<»d,  and  the  diflferenee  generally  l»etween  large  and  small  seed  i» 
slight,  so  that  it  is  not  possible  to  separate  the  desirable  from  the  undesirable 
seed  by  screening  with  any  kind  of  sieves. 

The  common  method  of  water  sei)aration  was  found  to  be  thoroughly  unsatis- 
fa<»tory. 

A  se<Hl  separator  making  use  of  an  air  current  was  therefore  made  and  wa« 
BueeessfuUy  used.     This  <'onsiste<l  of  a  glass  tul>e  1  inch  In  diameter  and  5  fert 
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loog,  and  a  glass  receptacle  for  holding  the  seed,  having  the  diameter  of  the  long 
glass  tube,  and  so  arranged  with  a  ttnely  woven  wire  screen  in  the  bottom  as  to 
hold  the  seed  in  the  receptacle  and  at  the  same  time  freely  admit  a  current  of 
air  directly  into  the  seed.  The  top  of  this  receptacle  is  fitted  with  a  coui)ling 
Into  which  the  long  glass  tube  can  be  set  and  held  in  place.  The  current  of  air 
Ib  generated  by  a  common  foot  bellows,  and  regulated  with  a  valve. 

The  seed  to  be  separated  Is  poured  into  the  receptacle,  usually  about  1  to 
2  ounces  at  a  time,  the  glass  tube  set  in  place,  and  n  current  of  air  pumped 
into  the  seed.  The  lightest  seed  and  the  chafT  are  first  blown  out  of  the  tube, 
and  next  the  small  seed.  Small  seeds  of  the  same  character  as  the  larger  seeds 
have  proportionally  more  surface  than  the  larger;  consequently  the  small  as  well 
as  the  light  seed  is  removed  by  this  machine.  It  is  believed  that  machines  con- 
stracted  on  this  principle  will  be  found  satisfactory. 

A  large  number  of  tobacco  growers  in  Connecticut  are  this  year  fol- 
lowing Mr.  Shamers  advice  to  separate  their  seed  and  grow  their 
tobacco  only  from  the  heaviest  and  best  seeds  they  have. 

COWPEA  SEED.^ 

A  bulletin  of  the  Oklahoma  Station  calls  attention  to  the  fact  that 
cowpea  seed  always  commands  a  good  price,  and,  in  fact,  tliat  the 
price  is  often  so  high  as  to  restrict  the  area  planted.  This  is  due  to 
the  fact  that  the  peas  are  difficidt  and  expensive  to  harvest  and  store. 

The  bulletin  discusses  two  methods  generally  used  in  harvesting 
co^Bvpea  seed — namely,  hand  picking  and  cutting  and  thrasliing  the 
vines.  Thorough  harvesting  by  hand  requires  several  pickings  at 
different  dates,  and  as  the  price  of  efficient  farm  labor  is  usually  high 
this  method  of  harvesting  is  expensive,  it  being  estimated  that  hand- 
picked  peas  cost  from  75  cents  to  $1  per  bushel  for  harvesting. 
Waiting  until  the  vines  are  ripe  and  cutting  and  thrashing  or  flailing 
results  in  a  considerable  saving  of  labor  and  expense,  but  is  accompa- 
nied by  a  considerable  loss  of  seed. 

The  scythe-mower,  one  of  the  bean  harvesters  found  on  the  mar- 
ket, or  an  improvised  cutter  may  be  used  in  harvesting  the  peas. 
Cutting  with  the  scythe  is  laborious,  and  the  ordinary  mower  is  diffi- 
cult to  operate  in  heavy  and  tangled  vines  and  wastes  peas  by  shell- 
ing. On  the  whole,  the  best  way  to  harvest  the  cowpea  vines  appears 
to  be  to  cut  off  the  plants  just  below  the  surface  of  the  ground  by 
Uieans  of  a  bean  harvester.  Where  much  cowpea  seed  is  to  be  raised 
in  the  most  economical  way  such  a  machine  is  considered  indispen- 
sable.    The  small  farmer,  however,  can  not  afford  a  bean  harvester. 

He  can  use  practicaUy  the  same  method  by  making  a  knife  about  18  inches 
V[>ng  with  a  shank  on  one  end  of  it  al)out  10  iuolies  long  for  attaching  it  to  the 
^hank  of  a  cultivator.  The  knife  should  l>e  made  out  of  gotnl  spring  steel,  and 
'W'lien  it  is  placed  it  should  sloi^e  backward  at  an  angle  of  a  little  less  than  45** 
^Qd  slightly  down  at  the  free  end.    The  blade  should  be  at  least  2  inches  wide 
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and  a  fourth  of  an  inch  thick  and  reonforced  at  tlic  heel,  as  good-Bized  plants 
will  ^ive  it  quite  a  strain.  After  a  little  experience  In  adjusting,  the  operator 
will  find  It  n  very  usefnl  implement  for  the  purpose  and  quite  inexpenslre.  The 
advantage  in  cutting  the  plants  below  the  ground  is  that  not  near  as  mnch  seed 
is  shnttorod  In  cutting.  In  this,  as  well  as  with  the  other  methods,  the  rlnes 
bearing  .seoil  Hhould  not  be  run  over  by  horses  or  Implements.  If  they  are  in  the 
way,  put  them  to  one  side  with  forks.  After  cowiiea  Tines  bearing  seed  hare 
been  cut  it  is  desirable  to  get  them  stored  or  thrashed  as  soon  as  poBsfble^  as 
the  sun  causes  the  pods  to  shed  the  seed.  Usually  the  vines  are  so  green  and 
crontain  so  many  green  leaves  that  they  can  not  be  put  in  a  stack  or  mow  without 
some  curing  In  the  field.  The  vines  should  be  put  in  cocks  at  once  after  cutting, 
and  after  a  day  or  so  curing  in  the  field  be  put  in  small  loose  stacks  or  In  mow& 
where  the  beans  that  shatter  out  may  be  saved.  Many  times  half  of  the  seed 
is  allowed  to  shatter  out  after  the  vines  have  been  shocked  by  leaving  them  in 
the  field  too  long.  The  gi'eater  part  of  the  drying  and  curing  should  be  done  in 
the  stack  or  the  mow. 

The  vines  that  have  ripened  seed  are  not  near  as  sappy  and  hard  to  cure  w 
when  they  are  cut  early  for  hay.  If  the  grain  Is  to  be  flailed  out  it  can  be  done 
with  more  ease  if  the  vines  are  pretty  well  dried  out.  If  the  grain  Is  wanted 
for  Kccd  It  is  not  practicable  to  thrash  the  crop  with  a  common  thrasher  a« 
the  grains  crack  so  readily.  Some  report  that  by  putting  in  blank  concaves  and 
removing  some  of  the  teeth  from  the  cylinder  and  reducing  the  8i)eed  the  woifc 
is  satisfactory,  but  our  experience,  after  taking  all  these  precautions,  is  that 
too  uiauy  peas  are  cnicked  to  make  the  operation  practicable-  when  the  iietis  are 
selling  at  the  present  high  i)rlces.  Flailing  out  the  seed  will  be  found  the  bert 
for  the  nv(M'jigo  fariiior.  When  the  i)ods  are  well  dried  the  oper.otlon  is  not 
expensive  or  laborious. 

CcAvpea  seed  is  often  gi'eatly  damaged  in  storage  by  the  weevil 
Such  damage  can  be  prevented  by  i)utting  the  seed  in  a  close  covered 
bill  and  x)Iacing  a  dish  of  carbon  bisulphid  on  the  top  of  the  seed. 
The  carbon  bisulphid  evaporates  rapidly  and  the  heavy  fumes 
sink  into  the  mass  of  the  seed  and  destroy  the  weevils.  Tlie  opera- 
tion shouhl  Ik?  repeated  several  times  during  a  season  if  the  seed  is  to 
be  kept  free  from  the  weevil. 

In  sniuli  (luautities  the  carbon  bisulphid  costs  15  to  25  cents  per  ix)und.  As 
a  rule,  1  ixmnd  of  the  liquid  will  treat  .'UJ  bushels  of  the  se<Kl.  The  liquid  ami 
the  gas  are  very  inflammable  and  polsoncms  and  all  fire  should  be  kept  away 
from  It.  If  the  weevils  are  kept  out  and  the  seed  is  stored  in  a  dry  place  K 
will  retain  Its  vitality  two  or  three  years. 

TEEAXnrO  SEED  OATS  FOK  SiniT.'' 

In  a  recent  bulletin  of  the  Indiana  Station,  J.  C.  Arthur,  who  has 
been  making  a  careful  study  of  the  subject  for  many  years,  says: 

The  farmer  who  raises  oats  Is  very  likely  to  sustain  a  considerable  loss  of 
his  crop  from  the  presence  of  smut  in  the  fleld.  Oat  smut  is  a  fungus  that 
starts  when  the  seeil  germinates,  grows  inside  the  stalks,  using  part  of  the 
nonrlshment  of  the   ont   plant,   thereby   preventing  the  stalks   attaining  ftoD 
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height,  and  winds  np  its  career  by  turniug  the  grain,  and  often  the  chaff,  into 
a  black  powder,  which  is  made  up  of  the  reproducing  spores  of  the  fungus. 
If  this  black  powder  gets  upon  the  seed  grain  sown  the  following  year,  the 
resulting  crop  will  be  correspondingly  injured  by  smut. 

Oat  smut  is  very  common  throughout  the  State  and  the  country  at  large. 
Unless  preventive  measures  have  been  taken,  almost  any  field  will  show  from 
a  few  per  cent  to  10,  15,  25,  or  even  50  per  cent  of  smut.  Any  amount  under 
10  per  cent  attracts  little  or  no  attention,  because  the  affecteil  stalks  are,  for 
the  most  part,  so  much  shorter  and  less  conspicuous  than  the  healthy  ones,  due 
to  the  dwarfing  action  of  the  fungus.  *  *  *  If  any  farmer  doubts  that  he 
is  losing  from  1  to  10  bushels  or  more  of  oats  out  of  every  hundred  that  he 
harvests,  let  him  go  into  his  field  and  count  every  stalk,  little  aud  big,  to  the 
extent  of  500  or  1,000  in  different  parts  of  the  field,  making  note  of  the  numl)or 
of  those  blasted  with  smut,  and  he  will  be  surprised  at  the  result  He  should 
not  be  deceived  into  thinking  that  some  of  the  stalks  are  too  small  to  be  worth 
counting,  for  if  it  had  not  been  for  the  attack  of  smut  they  would  have  been  as 
large  as  the  others  and  borne  full-sized  heads  of  good  oats. 

W.  A.  Henry,  of  the  Wisconsin  Station,  estimates  the  loss  from  oat 
smut  in  Wisconsin  alone  at  from  $3,000,000  to  $7,000,000  annually, 
according  to  the  season  and  other  conditions.  The  great  value  of  an 
efficient  practical  method  of  prevention  of  smut  is  obvious. 

The  formalin  method  of  treatment  "  has  proved  remarkably  effi- 
cient, cheap,  and  easy  of  application,  and  comes  as  near  to  \mng  an 
Absolutely  satisfactory  process  as  any  known  for  a  fungus  disease." 
This  method,  as  Professor  Arthur  describes  it,  is  as  follows : 

Sprinkle  the  seed  oats  with  a  solution  of  formalin  of  the  strength  of  I  pound 
Df  formalin  to  50  gallons  of  water  until  nearly  moist  enough  to  pack  in  the  hand, 
shovel  into  a  pile,  and  cover.  After  two  hours  or  more  the  oats  are  ready  to 
sow,  or  can  be  spread  out  and  dried  and  kept  for  future  sowing. 

Formalin  is  a  gas  dissolved  in  water,  and  the  reason  for  covering  the  oats  is 
to  keep  it  confined  and  give  time  for  the  gas  to  i)enetrate  between  the  cliaflP  of 
the  grain,  and  thus  reach  every  siwre  of  the  fungus  and  kill  it.  After  the  spores 
are  killed  it  is  immaterial  whether  the  grain  is  sown  at  once  or  dried  and  sown 
after  a  time.  If  sown  without  drying,  a  little  more  \yer  acre  should  be  used  to 
allow  for  swelling. 

The  efficiency  of  this  method  has  been  fully  tested  and  is  beyond  question. 
Its  cost  is  about  11  cents  i)er  bushel,  or  less,  for  the  material.  Formalin  can  i)e 
twugbt  at  almost  any  drug  store.  The  time  and  lal)or  required  are  not  great. 
and  the  returns  are  ample. 

An  application  of  this  method  of  treatment,  which  promises  great 
practical  usefulness  in  the  grain-growing  regions,  is  in  the  treatment 
>f  seed  oats  on  a  large  scale  in  the  elevators.  A  great-  deal  of  seed 
Kits  is  bought  directly  from  the  elevators,  and  Profc^ssor  Arthur's 
experiments  at  a  local  elevator  show  that  oats  may  be  rapidly,  effi- 
;iently,  and  cheaply  treated  for  smut  in  the  elevator. 

All  the  handling  of  the  grain  being  done  by  machinery  made  it  possible  to 
Lpply  the  formalin  treatment  most  expeditiously  at  the  rate  of  500  bushels  per 
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liour.  Formalin  was  used  of  the  strengtli  of  1  pound  !n  25  gallons  of  water,  and 
about  100  gallons  of  the  solution  used  for  earh  500  bushels  of  grain.  The  cost 
of  the  formalin  for  this  amount  of  grain  Is  therefore  from  $1.20  to  $1.00, 
according  to  Iho  retail  market  price  at  the  place  of  purchase,  or  abont  one-tblid 
of  a  cent  i)er  bushel. 

To  carry  out  treatment  in  this  manner  it  is  necessary  to  have  a  vertical  drop 
or  chimney  about  'i  feet  square  and  40  to  50  feet  high.  On  the  Inside  of  this 
drop  are  placed  shelves  or  deflectors  sloping  downward,  alternately  on  two 
oi)iH)sitc  sides  from  top  to  bottom.  As  the  grain  drops  from  the  top  ft  is  tossed 
from  side  to  side  as  it  strikes  against  the  deflectors  In  its  fall,  and  is  thus  thor- 
oughly mixe<l.  Hy  moans  of  a  small  steam  pump  the  solution  of  formalin  Is 
thrown  against  the  falling  grain,  near  the  top  of  the  drop.  In  a  fine  spray.  The 
rate  at  which  the  grain  is  allowed  to  flow  determines  the  amount  of  solution 
applieil  i)er  bushel.  By  the  time  the  grain  reaches  the  bottom  It  has  been  so 
agitate<l  that  the  nu)istnre  is  distributed  with  i>erfect  unlformitj'. 

The  grain  is  allowt^d  to  remain  in  the  bin  at  the  bottom  of  the  drop,  or  ran 
into  another  bin,  as  may  be  most  <*onvenient.  and  after  standing  not  less  than 
two  hours,  or  over  night  if  desired,  it  can  lie  taken  to  the  field  for  sowing,  or  can 
be  run  again  through  t\w  drop  and  this  time  drie<l  out  by  a  blast  of  cold  air. 
After  drying,  the  oats  may  be  kept  Indelinitely  or  shipped.  Oats  thus  treated 
are  not  injured  for  feeding,  but  if  properly  handled  are  even  Improved  by  killinf 
del(»tcrious  germs  other  than  smut  si)ores.     ♦     •     ♦ 

TlH»re  are  already  a  numl)er  of  grain  elevatoi^s  in  Indiana  fitted  with  uiachln- 
eiy  for  this  work.  Some  of  them  will  treat  seed  oats  in  this  umnner  for  any 
farmer  without  a<lditi<>nal  charge,  and  the  exiK}nse  in  any  case  will  amount  to 
little  more  tlian  the  time  of  going  to  the  elevator,  while  the  profit  to  the  farmer 
may  be  considerable. 

POTATO  CTJLTTTRE.« 

As  a  result  of  a  large  nunil)er  of  exi>eriments,  F.  W.  Bane,  of  the 
New  Hampshire  Station,  gives  the  following  concise  directions 
regarding  the  culture  of  potatoes  in  New  England : 

Soil  and  loeatioii. — The  ideal  potato  soil  is  deep,  friable,  retentive  of  moisture, 
and  well  drained.  Heavy  clay  and  verj-  light  sandy  soils  should  be  avoided. 
Stony  land  renders  planting  and  cultivating  diflicult  and  expensive.  The 
presence  of  decaying  organic  matter  in  the  soli  not  only  furnishes  valuable  plant 
foo<l.  but  also  increases  its  water- holding  capacity.  Everything  else  being 
equal,  a  northern  slope  would  be  preferred  to  a  southern  one,  except  when 
grown  for  early  use.  as  the  croj)  is  sometimes  badly  injured  by  the  intense  beat 
incr(»as(Hl  by  a  southern  exi)osure  during  a  hot,  dry  season. 

Manure. — Fresh  stable  manure,  especially  when  harrowed  In.  tends  to  pro- 
uuce  such  diseases  as  scab,  blight,  and  rot.  and  should  therefore  l)c  applied,  if 
possible,  to  the  crop  iirecedlng.  and  enough  used  to  provide  for  the  needs  of 
both  crops. 

The  iK)tato  thrives  l)e8t  in  a  cool,  moist  soil,  and,  unlike  the  com  crop,  root* 
quite  <le<»ply.  It  is  therefore  reconunended  that  stable  manure  be  plowed  In 
for  the  alwve-mentioned  reasons,  and  also  to  prevent  the  germination  of  the 
weetl  seeds  contained  in  it,  thus  greatly  reducing  tlie  coat  of  hand  cultivation. 

When  a  crop  is  to  1k'  grown  on  freshly  brolcen  sihI,  the  best  results  will  gen- 


"Compiled  from  New  Hampshire  Sta.  Bui.  Ill, 
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erally  be  obtained  by  plowing  in  a  ligbt  application  of  stable  manure,  and  using 
In  the  drill  8  to  10  hundredweight  per  acre  of  a  good  high-grade  fertilizer.a 

Chemical  fartiliierfl. — In  large  potato-producing  sections  where  the  supply  of 
fvtable  manure  is  limite<l  many  growers  are  obtaining  splendid  results  from  the 
exoUisive  use  of  chemical  fertilizers,  using  about  1,500  pounds  i)er  acre.  Where 
the  physical  condition  of  the  soil  Is  poor  we  should  recommend  plowing  under 
a  crop  of  clover,  iieas,  or  other  legumes,  and  the  application  of  12  to  15  hun- 
dredweight per  acre  of  a  high-grade  fertilizer.  In  using  either  stable  or 
chemical  manures  an  excess  should  be  avoided,  as  it  tends  to  produce  an  over- 
growth of  vines,  which  excludes  the  air  and  sunlight,  thus  favoring  the  condi- 
tions which  invite  and  spread  the  attacks  of  the  blight. 

One  hundretl  bushels  of  potatoes  contain  about  12.6  pounds  nitrogen,  4.5 
pounds  phosphoric  acid,  and  30  pcmnds  iK)tash. 

The  knowledge  of  the  analysis  of  the  crop  is  of  little  value  to  the  grower  until 
he  has  studied  his  soil  and  learned  its  needs;  but,  knowing  both,  he  will  be  able 
to  apply  at  the  lowest  cost  the  proiwr  amount  of  plant  food  required  to  produce 
a  full  cn>p. 

Preparing  the  groond. — The  time  for  plowing  will  depend  largely  upon  the 
nature  and  situation  of  the  field.  If  infected  with  quack  grass  or  locati»d  upon 
a  flloi)e  that  Is  liable  to  wash,  spring  plowing  would  be  preferred.  If  plowed  In 
the  fall,  an  extra  amount  of  harrowing  will  l)e  n€>cossary  in  order  to  obtain  the 
same  results  as  i)roduced  by  spring  plowing.  Whatever  the  time  selected  for 
plowing,  the  soil  should  be  harrowed  and  pulverized  in  a  thorough  manner,  not 
being  content  with  stirring  and  levelln;;  the  surface  only,  but  nsln^j  sucli  harrows 
as  will  work  deep  and  leave  the  soil  in  the  best  condition  to  receive  the  crop. 

Seed. — Good  seed  is  one  of  tlie  essentials  to  success  In  growing  this  crop.  Aa 
the  potato  decreases  in  vitality  when  grown  from  i)oor  stoclv,  it  is  best  to  either 
select  carefully  our  own  seed  by  saving  the  product  of  such  hills  as  yield  the 
greatest  weight  of  smooth,  marketable  tubers,  or  buy  from  a  reliable  grower 
whom  we  know  to  be  selecting  his  seed  in  a  like  manner. 

It  Is  a  false  idea  of  economy  to  save  a  few  dollars  per  acre  by  using  cheap 
seed,  and  thereby  ruin  your  chances  of  success  at  the  start.  The  fact  that  many 
growers  are  planting  small  and  Indifferent  se<Hl  year  after  year  largely  accounts 
for  the  low  average  yield  reported,  and  also  for  the  <leterIoration  of  most 
varieties  after  eight  or  ten  years  In  the  hands  of  the  average  grower. 

Small  to  medium  tubers  grown  from  st»ed  soletteil  as  already  mentioned,  that 
have  not  lost  their  vitality  by  sprouting,  will  generally  proiluce  a  more  satis- 
factory crop  than  larger  see<l  of  the  same  variety  grown  from  a  iK)or  strain  of 
tubers  that  have  been  weakened  by  excessive  sprouting. 

Ysrietiet. — As  our  New  England  markets  demand  a  round  or  oblong  white 
potato,  we  recommend  for  main  crop  the  planting  of  such  varieties  as  the  Green 
Monntaio  and  Delaware,  or  varieties  that  closely  resemble  them. 

As  seedsmen  are  each  year  Introducing  and  selling  at  fabulous  prices  new  and 
untried  varieties,  the  most  of  which  are  soon  dropiKHl  from  their  catalogues  and 
forgotten,  we  advise  growers  to  depend  on  standard  sorts  that  have  been  fully 
tested  and  found  adapted  to  their  soil  and  market,  and  allow  their  experiment 
station  to  test  the  novelties  for  them,  thus  preventing  a  large  annual  waste  of 
time  and  money. 

Plsntiag. — The  time  for  planting  will  depend  upon  the  soil,  locality,  and  sea- 

« Containing  3  per  cent  of  nitrogen  in  nitrate  of  soda  and  sulphate  of  am- 
monia, 0  per  cent  phosphoric  acid  In  dissolved  boneblack,  and  10  per  cent  of 
potash  In  muriate  or  sulphate  of  potash. 
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Hon.  If  wiuitod  for  c^arly  use,  tlio  secHl  should  be  iilauted  In  April,  while  for 
main  <'i-()i)  tlu'  work  inny  l)e  done  lK»twooii  the  1st  and  '2f}th  of  May. 

linprovtMl  plantt^rs  are  rai)!dly  (*(iniiiig  into  general  use  among  the  Inrge 
growors,  anil  while  their  eost  prohibits  their  ownership  by  the  average  farmer, 
tlio  lamliasc  of  on*'  is  jjeneraliy  rcH'(»inniended  in  rtises  where  iS  or  uiuro  ncPtt 
are  annu:illy  jilantinl.  Tnless  great  care  is  taken  In  cutting  the  seed  to  have 
tti(«  pi(HM's  uniform  in  size  and  Khai)e,  and  good  judgment  exercised  In  operatins 
tlK'  macliino  to  siH'uro  an  even  distribution  of  the  seed  and  fertilizer.  al?o 
straiiTlit  rows  and  prni»er  tH)vering,  the  advantage  of  the  planter  will  be  lost 
Tin*  liojjtli  for  rnvcrinj:  should  depi^id  uixm  the  nature  and  condition  of  the 
land  :  in  l«»w  <»r  t-layfv  soils  l\  inches  will  be  sufficient,  while  aix>n  light,  well- 
(Iraini'd  land  a  covering'  <»f  4  inches  is  advlsiible. 

Tho  distanrf  lor  planting  should  be  governed  by  the  fertllitj-  of  the  soil  aoA 
the  varioty  nsod.  as  well  as  l»y  the  nunil>er  of  eyes  on  each  piece  of  seed.  A 
jiood  nilf  l'«.r  nmst  i-Jtnditions  is  to  use  seed  cut  to  two  or  three  strong  eyes  .nnd 
plant  ovrry  !."»  t  >  IS  iiu-lies  in  rows  :>  feet  apart. 

Cultivation.  This  is  a  very  important  operation,  and  must  be  attended  to  at 
tlio  pr-'ptT  tinu'  if  the  crop  is  to  Ik;  kept  clean  and  thrifty  at  a  minimum  I'OSL 
Tla*  noj:lort  of  a  few  clays  in  one  cultivation  nmy  mean  the  difference  between 
profit  and  loss.  Cnltivation  shouhl  begin  by  stirring  the  soil  with  a  weeder  ur 
snKMitliii:^  harrow  within  one  week  from  time  of  planting,  and  the  oi^enitiiHi 
rcpi'atcd  ovory  woe  k  or  ten  days  .as  bmg  as  the  size  of  plants  will  admit,  the 
(ihjorts  son;;lil  hcin^  to  prevent  crusting  of  the  surface  soil  and  the  extermina- 
tion *t\'  woods  hoforo  tlu'y  have  gaineil  foothold  In  the  soil. 

Tho  hnrso  ( iiltivator  will  next  be  of  servlct*  in  cultivating  the  crop,  and  sbuoJd 
he  rnn  (piii**  doi'i»  Hn*  tlic  first  «ullivatlon,  after  which  all  oiierations  should 
bo  shilluw,  :is  dooji  <nltivation  after  the  ])lants  have  iHHxime  well  e.stablij!lied 
t'anscs  nntold  injnry  to  the  roots  ftx^ding  in  the  top  soil. 

Tlio  amount  of  liand  liocing  necessary  will  deiK'iid  uihhi  the  thorouglmess  vf 
the  al>  »vo  ciHTiiiions  and  tiie  amount  of  grass  and  weed  secnls  In  the  soil.  If 
the  wccilini^  ami  cultivatintr  has  l)ccn  faithfully  done,  the  cmly  necessary  liaiid 
wt»rk  sliould  1m'  in  the  removal  of  the  scatiering  wihmIs  along  the  row. 

Diseases.    -Tlic  princl]>al  di.s<'ascs  arc  tlic  early  and  late  blight  and  scab. 

Till'  early  l»lijilit  usually  appears  from  the  middle  to  the  latter  part  of  Jolf, 
(lurin;:  In^t,  diy  wcatlier,  and  ruuses  a  premature  dropping  of  the  foliage,  but  i« 
ini;iU«'nde<l  by  rot. 

The  late  l»lij:lit  nsually  appears  in  August  and  spreads  very  rapidly  duriug 
warm,  moist  we.itlier.  Its  attacks  are  sudden  aud  destructive,  and  are  usaall}' 
accompanietl  l)y  r«>lting  of  the  tubers. 

The  al»ove  diseases  may  be  inwenti^  by  thoroughly  spraying  with  Uoi'deaux 
mixture.  'Vlw  first  spraying  appHcation  should  be  made  when  the  vinei*  are  8 
to  11*  inclies  hi;rli.  wliich  with  the  late  varieties  will  Iw  about  July  Ui.  Tbe 
muuher  and  frtHpieiicy  <if  later  sprayings  will  dei>end  largely  uiK>n  the  weatber. 
Usually  four  to  five  timt«  will  be  suliicient,  unless  w*ashed  off  by  heavy  rain* 
the  object  being  to  kit*])  the  vines  coveretl  with  tho  mixture  at  all  times  after 
the  first  spraying.  To  tlestroy  the  iMiUito  l>eetle,  one- fourth  to  one-half  }i€>uiid<tf 
Paris  green  shouhl  be  added  to  each  oo  gallons  of  mixture.  To  prevent  the 
scab,  avoid  <t>ntaminat(Ml  land  and  see<l,  also  excess  of  fresh  stable  manurt 
Sch.hI  that  is  aflcMttHi,  an<l  .smooth  tubers  that  have  bcHiu  selected  fixuu  aflfin-trf 
stock,  should  be  treated  with  formalin  or  corrosive  sublimate  solutlonB  before 
planting.^ 


«r.  S.  Dept.  Agr.,  Farmers'  lUil.  1)1. 
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FUBTHEB  Fonrrs  nr  tomato  OBowiiro.« 

The  Ohio  Station  has  recently  published  in  bulletin  form  the 
*6Bults  of  a  number  of  years'  work  at  that  station  in  the  forcing  of 
omatoes.  The  station  reports  that  while  tomatoes  are  profitably 
forced  in  midwinter  near  large  cities  in  the  East,  the  practice  has 
i;ained  but  little  headway  in  Ohio.  The  prices  received  are  not  suf- 
iciently  high  to  make  it  profitable.  In  growing  early  spring  and 
ummer  crops  under  glass  there  has  usually  been  good  profit.  Th6 
omatoes  grown  at  the  station  have  been  marketed  for  the  most  part 
n  small  cities  near  the  station  and  in  Cleveland. 

Tbe  most  noteworthy  fact  in  this  couuectiou  is  that  while  theee  markets  have 
leen  well  supplied  with  southern  tomatoes,  the  pric'es  received  for  greenhouse 
omatoes  have  been  considerably  above  and  often  double  those  quoted  for  the 
iontliem  product  This  is  because  of  the  superiority  of  well-ripened  green- 
MMise  tomatoes  over  those  shipped  in  a  green  state  from  the  South.  There  is 
L  steady  demand,  even  in  small  cities,  for  the  home  product  at  prices  which  are 
vmunerative.  At  the  season  when  tomatoes  can  be  grown  in  the  greenhouse 
o  best  advantage  they  are  more  profitable  than  either  lettuce  or  cucmiibors 
luring  the  same  iieriod.  The  crop  is  one  well  deserving  the  attention  of  those 
iDgaged  in  vegetable  forcing. 

In  recent  experiments  at  the  station  the  earlj'  yields  with  both 
Stone  and  Beauty  varieties  were  much  in  favor  of  plants  set  1  foot 
ipart  each  way  and  trained  to  a  single  stem.  The  total  yield  also 
rf  the  Stone  variety  was  greatest  when  the  plants  were  thus  spaced, 
Liid  nearly  as  good  results  were  secured  with  the  Beauty  variety. 
Che  general  conclusion  was  that  in  planting  2  feet  apart  each  way, 
IS  has  been  the  usual  custom  at  the  station,  the  plants  have  not  been 
:rowded  so  closely  as  they  might  have  been  to  secure  the  highest 
rield  per  square  foot.  Early  yield,  which  seemed  to  be  favored  by 
ilose  planting  in  this  experiment,  is  of  especial  imi)ortance  because 
>f  the  increased  price  received  for  the  early  product. 

A  large  number  of  experiment  stations,  including  Maine,  Virginia, 
!few  York,  and  New  Jersey,  have  also  reported  the  results  of  pruning 
omatoes  to  one  or  more  stems  and  uniformly  recommend  the  single- 
Aem  training.  On  this  point  the  New  York  State  Station  i-eports 
\B  follows : 

Single-stem  training  is  clearly  sui)erior  to  three-stem  training  for  forcing 
omatoes  in  winter  in  this  climate.  The  sui)eriority  in  seen  in  the  larger  yield 
tf  early  ripening  fruit  and  in  the  larger  total  yield,  'inhere  is  hut  slight  dif- 
liraioe  In  the  average  size  of  fruit  produced  under  the  two  methods  of  train- 
ugf  but  on  the  whole  the  fruit  of  the  single-stem  plants  seems  to  be  slightly 
he  larger. 


•  Compiled  from  Ohio  Sta.  Bui.  153 ;   New  Yorlv  State  Sta.  Bui.  125.     For  an 
arlier  account  of  tomato  culture  see  U.  S.  Dept.  Agr.,  Farmers'  Bui.  186,  p.  12. 
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Another  point  reported  upon  by  the  Ohio  Station  is  the  matter  of 
subirrigation  of  tomatoes  in  the  greenhouse.  The  subirrigat'id  to- 
matoes gave  considerably  larger  yields  than  surface- watered  tomatoes. 
The  average  size  of  the  fruits  of  the  subirrigated  tomatoes  was  also 
larger  and  the  amount  of  rot  per  square  foot  very  much  less  than 
in  the  case  of  the  surface-watered  plants.  On  this  subject  the  sta- 
tion states  that — 

lu  our  experiments  we  have  found  that  by  repeated  watering  on  the  surface 
the  Boil,  unless  more  porous  than  the  average  greenhouse  compost,  beoomefl 
packed,  and  as  a  result,  unless  considerable  care  is  exercised  in  watering,  the 
lower  portion  of  the  bed  will  often  become  quite  dry,  even  though  the  upper 
surface  be  thoroughly  soalced.  This  not  only  results  in  a  checit  to  the  growth 
of  the  plants,  but  if  it  occurs  after  the  fruit  has  become  well  developed  it  will 
often  cause  a  considerable  loss  from  dry  rot.  On  the  other  hand,  when  tbe 
water  is  allowed  to  rise  by  capillary  attraction,  as  is  the  case  when  subirriga- 
tion is  practiced,  the  soil  is  kept  open  and  porous  and  in  good  condition  for  tlie 
free  access  of  air  and  acts  as  a  si)onge  in  taking  up  and  holding  a  large  amount 
of  water.  Subirrigation  not  only  gives  the  best  growth  of  plants  and  highest 
yield,  but  it  also  serves  as  a  check  to  the  disease  known  as  dry  or  tip  rot 

In  this  connection  the  value  of  a  mulch  with  subirrigation  is 
pointed  out.  A  gi-ower,  near  Wooster,  is  reported  to  control  the  mois- 
ture of  his  tomato  beds  by  subirrigation  and  the  use  of  a  mulch.  The 
best  results  have  been  secured  by  mulching  as  soon  as  the  tomatoes  are 
planted  in  the  bed.  The  surface  of  the  mulch  is  allowed  to  become 
dry  and  remain  in  that  condition  for  some  time. 

If  the  mulch  is  kept  wet  on  tlie  surface  from  the  start  the  presence  of  the 
moisture  seems  to  briii}?  al)out  conditions  which  promote  disease.  Toward  the 
close  of  the  season  he  surface-waters  the  mulch  and  thus  washes  some  of  the 
fertility  out  of  the  manure  into  the  soil,  whore  it  is  available  for  the  crop  wbea 
it  is  most  needed.  Wliere  the  water  supply  is  scanty,  mulch  should  be  used, 
whatever  method  of  watering  is  employed,  and  it  will  be  found  l>eneflcial  in 
all  cases.  ♦  •  •  Mulcliing  with  strawy  manure  accomplishes  the  sanw 
results  as  subirrigation.  It  is  more  beneficial,  however,  with  surface  watering 
than  with  subwatering. 

INPLTJENCE  OF  FEED  ON  MILK.'' 

The  extent  to  which  the  composition  of  milk,  especially  it.s  fat 
content,  can  be  influenced  by  the  footl  of  the  cow  has  been  the  subject 
of  much  discussion  and  difference  of  opinion.  II.  H.  Wing  and  J.  A. 
Foord,  of  the  New  York  Cornell  Station,  discussing  this  question, 
say: 

For  a  long  time  the  opinion  has  been  very  strong  in  the  minds  of  dnirjmeB 

that  the  percentage  of  fat  in  milk  is  directly  and  largely  influenced  by  the  food 

of  the  cow.    If  ninet>'-nine  out  of  a  hundred  dairymen  are  asked  whether  tbcT 

lan  make  their  cows  give  richer  milk  by  changing  the  food,  they  will  answtf 

;  once  In  the  affirmative,  and  many  will  go  so  far  as  to  say  that  they  haw 

me  it  time  and  again.    Still,  this  is  one  of  the  results  that  careful  investSgatoit 


a  Compiled  from  New  York  Cornell  Sta.  Hul.  222. 
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baTe  been  trying  to  secure  for  the  last  twenty  yenra,  nnd  no  fnr  they  have  met 
with  little  or  no  success. 

While  a  summing  up  of  all  the  work  on  this  subject  heretofore 
done  in  this  country  and  abroad  would  indicate  that,  in  general 
terms,  "  it  is  not  possible  materially  and  permanently  to  increase 
or  diminish  the  percentage  of  fat  in  the  milk  of  a  cow  through 
changes  in  the  amount  or  character  of  the  food,"  it  was  thought  that 
these  results  were  not  conclusive,  because  the  experiments  were,  as 
n  rule,  made  with  cows  which  had  previously  be^n  well  fed  and  cared 
for. 

The  author  therefore  undertook  to  determine  what  would  be  the 
effect  on  the  milk  of  high  feeding  of  cows  which  had  previously 
been  insufficiently  nourished.  The  experiments  wen^  made  with  10 
cows  from  a  single  farm  herd  of  21  cows  of  mixed  breeding,  only  4 
of  which  were  over  eight  years  of  age,  thin  in  flesh  at  the  beginning. 
At  the  height  of  the  lactation  i')eriods  the  cows  were  given  all  they 
would  readily  consume  (averaging  8  to  12  pounds  daily)  of  a  grain 
ration  made  up  largely  of  cotton-seed  meal,  wheat  bran,  gluten  feed, 
buckwheat  middlings,  and  old-process  linseed  meal,  with  occasionally 
ground  oats  and  corn  meal.  The  projwrtions  and  combinations  of  the 
different  feeds  varied  at  different  periods.  The  improved  ration 
contained  about  twice  as  much  digestible  protein  as  the  cows  had 
fomierh'  been  receiving. 

The  results  show  that  '*  in  a  herd  of  poorly  fed  cows  an  abundant 
ration,  easily  digestible  and  rather  nitrogenous  in  character,  and  con- 
tinued through  two  years,  resulted  in  an  average  increase  of  one- 
fourth  of  I  per  cent  of  fat  in  the  milk  (or  a  percentage  increase  of 
about  6  per  cent).  This  was  accompanied  by  an  increas>3  of  alx)ut 
50  per  cent  in  total  amount  of  milk  and  fat  produced.  The  increased 
production  was  secured  economically  so  far  as  the  food  cost  of  milk 
and  fat  is  concerned.*' 

The  improvement  of  the  general  condition  of  the  cows  receiving 
Ihe  richer  rations  was  very  rapid  and  verj'  marked. 

FBOTECTIlfG  COWS  PBOM  FLI£8.« 

Of  the  various  remedies  suggested  for  relieving  cows  of  the  annoy- 
ance from  flies,  some  have  proved  more  or  less  eflScient.  In  consider- 
ing the  use  of  such  remedies  it  seems  desirable,  therefore,  to  determine 
^hat  effect,  if  any,  flies  have  on  milk  production.  Several  stations 
bave  published  data  which  bear  on  this  point. 

In  1899,  W.  L.  Carlyle,  of  the  Wisconsin  Station,  reported  an  ex- 

•  Compiled  from  Coiinecticnt   Storrs   Rta.   Bui.  32;  MaRsacbusetts  Sta.  Rpt 
1982,  p.  61 ;  Oregon  Sta.  Kpt  1903,  p.  29 ;  WiaconsiD  Sta.  Rpt  1809,  p.  92. 
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periment  in  which  seven  cows  were  practically  protected  from  flies 
during  the  daytime  by  confinement  in  a  comfortable  stable  provided 
with  screen  doors  and  windows,  and  several  other  cows,  confined  in  a 
small  lot  abundantly  supplied  with  shade  trees,  were  constantly  on 
the  move  fighting  flies.     Both  lots  were  pastured  at  night,  received 
the  same  kind  and  amount  of  grain  feed,  and  also  all  the  freshly  cut 
sorghum  and  green  com  that  they  would  eat  readily.    The  cows  con- 
fined in  the  stable  ate  more  of  the  green  com  and  sorghum,  but  lost 
more  in  live  weight  during  the  four  weeks  of  the  experiment  than  the 
cows  left  out  of  doors.     During  the  first  two  weeks  of  the  experiment 
the  cows  in  the  stable  produced  56.7  pounds  of  milk  less  than  during 
the. two  weeks  previous,  while  the  cows  not  confined  decreased  only 
40.4  pounds.    The  corresponding  decrease  in  the  production  of  fat 
was  0.81  pound  for  the  stabled  cows  and  2.16  for  the  cows  not 
stabled. 

This  experiment  can  not  be  accepted  as  in  any  way  conclusive,  and  yet  It 
would  seem  to  indicate  that  while  the  cows  In  the  stable  increased  slightly  more 
in  the  percentage  of  butter  fat  in  their  milk  than  did  the  lot  in  the  paddodL,  yet 
they  ate  more  of  the  feed  and  fell  ofT  more  in  the  amount  of  milk  given,  thoa^ 
they  decreased  much  less  in  total  fat  production.  It  is  easily  seen,  howerer, 
that  the  increase  in  the  total  amount  of  butter  fat  given  in  the  one  lot  over  tlie 
other  in  this  experiment  was  not  sufficiently  gi*eat  to  pay  for  the  increased 
trouble  and  expense  entailed  in  the  stabling  of  the  cows  during  the  greater  i;ttrt 
of  every  day. 

In  an  experiment  at  the  Oregon  Station  a  proprietary  remedy  for 
repelling  flies  was  applied  to  four  cows  from  July  25  to  September  30. 
These  cows  gained  265  pounds  in  weight  during  the  period  of  treat- 
ment, while  four  cows  kept  under  similar  conditions,  but  not  treated, 
gained  only  212  pounds.  Two  of  the  treated  cows  showed  a  shrinkage 
of  12.6  per  cent  in  milk  production  during  August  and  September 
as  compared  with  their  yields  during  the  two  months  preceding  this 
period.  Two  other  cows  not  treated  showed  a  corresponding  slirink- 
age  of  22.4  per  cent.  AVhile  the  results  indicate  some  advantage  from 
the  use  of  the  fly  repellant,  the  data  reported  are  not  sufficient  to  wir 
rant  a  definite  conclusion  from  the  standpoint  of  economy. 

In  1002-3  C.  L.  Beach  and  A.  B.  Clark  conducted  experiments  on 
this  subject  which  have  been  published  very  recently  in  a  bulletin  d 
the  Connecticut  Storrs  Station.  The  station  herd  was  divided  into 
two  similar  groups,  one  of  which  was  treated  daily  with  a  proprietaij 
remedy  for  repelling  flies  during  the  first,  third,  and  fifth  weeks  of  thi 
experiment  in  1902,  and  the  other  lot  during  the  second  and  foorikj 
weeks  of  the  same  period.  In  all  other  respects  the  two  lots  receivei 
the  same  treatment.  The  experiment  was  repeated  in  1903  on  tb 
same  plan,  except  that  the  periods  were  increased  to  two  weeks  and  tk' 
!cords  of  only  the  second  week  of  each  period  were  used  in  order  tb 

226 


the  possibility  of  the  effects  of  the  treatment  extending  from  one  i)e- 
riod  into  the  next  might  be  avoided.  It  is  stated  that  the  remedy  the 
second  year  was  efficient  as  a  fly  repellant.  On  several  occasions  the 
milk  had  a  peculiar  odor,  which  was  attrihi^ted  to  the  remedy.  \o 
appreciable  gain  either  in  the  production  of  milk  or  butter  fat  was 
considered  due  to  the  use  of  the  fly  repellant  in  the  experiments.  The 
conclusions,  as  stated  by  the  authors,  are  as  follows:  ''(1)  The  annoy- 
ance of  cows  by  flies  seems  to  be  overestimated,  and  {"2)  certain  pro- 
prietarj"  ointments,  known  as  '  fly  removers,'  will  protect  the  animal 
to  a  greater  or  less  extent,  biit  their  use  has  little  or  no  effe(!i  on  the 
milk  or  butter-fat  secretion." 

It  would  rather  seem,  therefore,  that  no  great  claim  can  be  made 
for  such  remedies  on  the  ground  of  economy  of  milk  production. 
However,  the  results  of  experiments  with  such  proprietary  remedies 
do  not  warrant  sweeping  conclusions  as  to  the  general  question  of  the 
advisability  of  protecting  farm  animals  from  annoyance  by  flies. 
Under  more  extreme  conditions  of  annoyance  the  Iwnefits  of  efficient 
protection  would  probably  Ix?  more  markcnl,  and  it  is  obvious  that  in 
many  cases  such  protection  is  demanded  from  humanitarian  consid- 
erations, if  for  no  other  reason. 

KECEHT  EXPEEIMSNTS  WITH  TURKETS.^' 

Although  turkey  raising  is  an  important  branch  of  the  poultry  iu- 
dastry,  little  experimental  work  has  Ix^en  (rarried  on  with  this  class  of 
poultry  at  the  agricultural  experiment  stations  as  compared  with  the 
amount  of  work  which  has  been  done  with  chicktMis  and  ducks.  For 
many  years  the  Rhode  Island  Experiment  Station  has  studied  the 
breeds  and  breeding  of  turkeys,  the  develoi)nient  of  the  turkey  indus- 
try, and  the  characteristics  and  treatment  of  turkey  diseases.  This 
work,  which  has  furnished  results  of  great  interest  and  value,  is  being 
continued. 

As  is  well  known,  turkeys  retain  many  of  the  characteristics  of 
their  wild  state.  They  roam  extensively,  gathering  much  of  their 
own  food,  and  unless  prevented  will  make  their  nests  in  out  of  the 
way  places,  where  they  are  free  from  interference.  In  some  regions, 
particularly  the  southern  United  States,  it  is  a  custom  to  gather  the 
turkey  eggs  and  hatch  them  under  hens,  as  they  may  be  thus  cared 
for  more  successfully  than  otherwise.  The  young  chicks  are  deli- 
cate, and  if  hatched  by  a  turkey  they  are  apt  to  roam  with  the  mother 
while  yet  too  young,  and  the  percentage  of  loss  will  be  very  high.  If 
the  turkey  is  aUowed  to  sit,  there  are  other  difficulties  to  be  met,  as 

■Compiled  from  Anu.  Rptfl.  Live  Stock  Ashooh.  Ontnrlo.  1902.  p.  107;  Onnnda 
Bipt  FamM  Rpt.  1807,  p.  331 ;  Minuesotn  StH.  Bui.  01  ;  Rhode  Island  Stn.  Rpt. 
fiOl,  pt  2,  p.  174 ;  SoQth  Carolina  Stu.  Bui.  74. 
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the  nests  are  often  some  distance  from  home,  and  it  is  not  easy  to  look 
after  the  hen  when  she  has  commenced  to  sit  nor  can  the  young  he 
readily  attended  to  when  hatched.  Believing  that  a  considerable 
saving  would  l)e  effected  if  turkeys  could  be  confined  during  the  lay- 
ing season  without  an  injurious  effect  upon  the  production  and  fer- 
tility of  eggs,  O.  M.  Watson,  of  tlie  South  Carolina  Experiment  Sta- 
tion, studied  the  problem  with  Bronze  and  Wliite  Holland  turkeys, 
two  hens  and  a  male  bird  of  each  variety  being  used.  The  two  lots 
were  confined  in  runs  80  by  100  feet  long,  and  were  given  a  variety 
of  feed — in  the  morning  a  mash  composed  of  equal  parts  of  wheat 
bran  and  corn  meal  and  on  alternate  nights  whole  corn  and  wheat 
At  all  times  they  had  access  to  oyster  shells,  and  were  fed  ground 
bone  and  meat  scrap  twice  a  week.  Two  nests  a  yard  square  were 
provided  in  each  run.  They  were  covered  at  the  top  to  keep  out  rain, 
and  were  partly  hidden  behind  brush.  Both  breeds  began  laying 
late  in  March,  the  Bronze  producing  42  eggs  and  the  White  Holland 
3G.  On  the  tenth  day  examination  showed  that  38  of  the  Bronze 
turkey  eggs  and  27  of  the  White  Holland  were  fertile.  The  number 
of  eggs  hatched  with  each  lot  was  27  and  IG,  respectively.  •*  During 
incubation  4  eggs  were  broken  bj^  the  Bronze  hens  and  6  were  broken 
by  the  '\^niite  Holland,  all  of  which  were  fertile.  The  eggs  that  did 
not  hatch  were  those  laid  during  the  first  two  weeks." 

As  will  be  seen,  it  was  possible  in  this  test  to  induce  the  turkeys  to 
lay  in  the  nests  which  were  provided  for  them,  and  a  fairly  laige 
percentage  of  the  eggs  laid  proved  fertile. 

Data  collected  by  the  Ontario  Department  of  Agriculture  from  a 
number  of  successful  poultry  raisers  furnishes  additional  informa- 
tion on  this  point.  One  of  the  turkey  raisers  quoted  states  that  if 
barrels  or  boxes  are  j^laced  in  secluded  spots  around  the  farm  build- 
ings, with  some  straw  for  nests  and  a  nest  egg,  the  turkey  hens  will 
very  seldom  wander  to  the  w^oods,  especially  if  the  nests  are  made  in 
good  season.  Another  writer  states  that  when  nests  are  prepared  in 
the  oi'chard  with  brush  and  old  boards,  in  such  a  way  that  thej 
resemble  a  brush  heap,  the  turkeys  are  veiy  apt  to  lay  in  them.  B 
was  also  noted  that  young  birds  lay  earlier  than  the  older  biidi 
If  turkej's  are  well  fed  in  the  spring  they  will  begin  laying  befon 
the  fence  cornei^s  and  rubbish  heaps,  which  they  prefer  for  nests,  are 
free  from  snow,  and  under  such  circumstances  they  are  more  likdj 
to  make  their  nests  about  farm  buildings. 

According  to  a  ircent  English  agricultural  journal,*  a  large  tub  or 
barrel  laid  on  one  side  may  be  satisfactorily  used  for  a  turkey  ntft 
A  round  nest  should  be  shaped  from  damp  soil,  well  beaten  dowii 
with  a  little  slaked  lime  shaken  over  the  inside,  which  makes  it  fiA 


a  Mark  Lane  ExproHs  Agr.  Jour.,  02  (1905),  No.  3839,  p.  545. 
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rhe  nest  shonld  be  lined  with  fine  hay.  A  large  nest  from  20  to  24 
inches  square  should  always  be  provided,  as  otherwise  the  tail  feathers 
become  injured  and  do  not  get  straight  again  before  the  birds  molt. 
The  article  quoted  recommends  corn,  barley,  and  dry  rice  as  the  In^t 
grains  for  turkeys  while  sitting  and  emphasizes  the  imj)ortanet»  of 
proper  feeding  at  this  time. 

The  data  collected  by  the  Ontario  Department  of  Agriculture  offer 
Bome  information  regarding  turkey  management  and  fattening.  A 
liberal  use  of  insect  powder  about  the  nests  and  on  the  old  birds  and 
young  chicks  is  recognized  as  an  important  measure.  In  general,  the 
turkey  raisers  quoted  agree  on  the  importance  of  strong,  healthy 
breeding  stock,  the  need  of  confining  the  young  turkeys  for  two  or 
three  weeks  after  hatching,  protection  from  dampness,  and  the  feed- 
ing at  first  with  soft  feed,  which,  however,  should  not  be  sloppy. 

As  regards  the  young  birds,  one  feeder  recommends  for  the  first 
week  stale  bi-ead  soaked  in  milk  and  pressed  quite  dry,  and  after  this 
mch  feeds  as  hard-boiled  egg  yolks  with  stale  bread  cnmibs.  Occa- 
sionally a  little  black  pepper  may  l>e  used,  and  the  young  birds  should 
be  fed  everv  two  or  three  houi>;.  Sour  milk  curds,  with  finely  cut 
onion  tops  and  dandelions,  are  also  i*ecommendeil,  the  grt»en  feed 
being  regarded  as  especially  desirable.  AY  hen  two  or  thnn*.  weeks 
old,  the  young  turkeys  can  be  fed  grain,  and,  of  course,  should  always 
be  supplied  with  fi'esh  water,  grit,  and  the  ne<*essary  greim  feeil.  As 
they  grow  older  they  are  allowed  to  ix)ani,  and  when  they  have  access 
to  stubble  fields,  and  grasshoppers  are  abundant,  they  will  need  little 
feed  except  what  they  can  gather  until  it  is  time  to  fatten  them  for 
the  Thanksgiving  or  holiday  trade.  For  fattening,  a  favorite  gi-ain 
mixture  is  corn,  oats,  and  wheat.  One  of  the  writt^rs  quoted  suggests 
finely  chopped  buckwheat,  oats,  and  barley  1 : 2 : 1,  a  little  commercial 
poultry  food  rich  in  protein  being  added,  and  the  whole  moistened 
urith  milk.  The  hulls  should  be  removed  from  the  finely  chopped 
grain  by  sifting. 

In  a  discussion  of  the  essential  features  of  poultry  raising  under 
.ocal  conditions,  recently  published  by  the  Minnesota  Agricultural 
Bxperiment  Station,  C.  E.  Greene  makes  some  statements  regarding 
rarkeys  which  are  Iwused  on  personal  experience. 

The  young  chicks  are  allowed  to  roam  at  will  and  are  fed  occa- 
rionally  some  com  cake.  For  fattening,  barley  and  corn  soaked  or 
foiled  for  a  short  time,  are  considered  good  feeds.  "  If  the  turkeys 
toe  kept  in  a  slightly  darkened  room  and  fed  heavily  for  about  three 
i^reeks  the  quality  of  the  flesh  will  be  very  much  improved,  and  they 
irill  generally  pay  for  the  feed  in  extra  weight."'  For  the  winter 
Saeding  of  breeding  stock  whole  corn,  wheat,  or  Imrley,  with  grit  and 
>rater,  are  recommended.    "Twice  a  day  is  often  enough  to  feed  them. 
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They  do  not  need  a  warm  place  in  which  to  roost    They  will  do  better 
in  a  rather  cool  house  with  plenty  of  fresh  air." 

"  The  high  prices  paid  for  turkeys  in  November  and  December  and 
the  ease  with  which  they  may  be  raised  should  stimulate  a  greater 
interest  in  turkeys  among  farmers  who  can  give  them  a  good  range.^ 

A  test  carried  on  in  Ireland  of  different  methods  of  fattening  tur- 
keys was  recently  reported  by  H.  de  Courcy.*    Thirty  young  cockerels 
of  similar  breed,  which  had  ranged  on  stubble  fields  for  about  three 
weeks  and  had  received  some  grain  during  the  latter  part  of  this 
time,  were  divided  into  three  uniform  lots,  the  individual  turkeys 
weighing  on  an  average  about  17  pounds  each.    The  feeding  period 
covered  three  weeks,  and  during  the  first  ten  days  all  the  turkeys  were 
fed  in  the  morning  a  mash  of  equal  parts  of  boiled  potatoes,  boiled 
turnips,  barley  meal,  maize  meal,  and  ground  oats  with  one-half  as 
much  linseed  meal,  the  grain  being  wet  up  with  skim  milk  to  a  rather 
stiff  mash.     Milk  and  water  in  separate  vessels  were  also  supplied,  «s 
well  as  mixed  charcoal  and  grit.    The  turkeys  were  fed  in  a  yard,  and 
after  an  hour  for  feeding  and  exercise  were  turned  into  a  rather 
dark  poultry  house,  where  they  remained  until  evening,  when  they 
wore  again  driven  to  the  yards  and  fed  crushed  com,  oats,  and  barley. 
During  the  latter  part  of  the  test  this  method  of  feeding  was  con- 
tinued with  one  of  the  lots,  with  the  result  that  the  average  gain  per 
bird  during  the  entire  feeding  period  was  2  pounds  12  ounces.    Of 
the  ivniaining  two  lots  one  was  fed  twice  a  day  by  hand  cramming  a 
stiff  mash  of  equal  parts  of  ground  barley,  com,  and  oats  with  a 
small  amount  of  melted  fat,  linseed  meal,  and  skim  milk,  the  mixture 
being  rolled  into  pellets  about  2  inches  long  and  0.75  inch  in  diam- 
eter.    The  average  gain  for  the  entire  period  was  3  pounds  6  ounces 
per  bird.     The  remaining  lot  was  fed  with  a  cramming  madiine  a 
similar  mixture  wet  up  with  skim  milk  to  form  a  slop  of  about  the 
consistency  of  cream.     Owing  to  their  size  and  strength,  it  is  stated 
that  at  first  some  difficulty  was  experienced  in  feeding  the  turfceys 
but  this  was  soon  overcome  by  placing  the  birds  one  at  a  time  on  a 
low  stand,  which  raised  them  off  the  ground  so  that  the  head  was  on 
»  level  with  the  nozzle  of  the  cramming  machine  and  in  such  a  posi- 
tion that  they  could  be  fed  conveniently.     "After  a  day  or  two  the 
turkeys  grew  accustomed  to  this  manner  of  feeding,  and  when  meil 
times  came  they  showed  much  eagerness  to  mount  the  stand  and 
receive  their  share  of  food.''     With  this  lot  the  average  gain  was* 
l)ounds  4  ounces  |x»r  bird.     As  will  Ik^  noted,  the  greatest  gain  wai 
with  the  turkeys  fed  the  soft  mash  with  a  cramming  machine.    The 
cost  of  feed  ranged  from  34  cents  ])er  head  with  the  turkeys  fed  with- 
out cramming  to  41  cents  with  those  fed  witli  a  cramming  machine. 

«  Jour.  Bd.  A^r.  [Ix)iulonl.  11(1904),  Nos.  7,  p.  .385;  8,  p.  485. 
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At  the  Manitoba  Experiment  Station  S.  A.  Bedford  a  few  years 
ago  studied  the  gains  made  by  turkeys  confined  in  pens  as  compared 
with  those  allowed  their  freedom.  The  birds  in  pens  were  given  all 
they  would  eat  clean  of  a  mixture  of  wheat,  oats,  and  barley  2:1: 1. 
In  the  morning  the  grain  was  fed  chopped  and  wet  with  milk,  but  in 
the  evening  it  was  fed  whole.  It  was  noted  that  the  turkeys  were 
apparently  more  fond  of  oats  than  of  the  other  grains,  so  toward  the 
end  of  the  fattening  period  the  proportion  of  this  grain  was  increased. 
A  little  grain  was  fed  the  turkeys  which  were  not  confined  in  addition 
to  the  food  which  they  could  gather.  The  five  turkeys  in  pens 
weighed  on  an  average  6.55  pounds  each  at  the  beginning  of  the  test. 
During  the  forty-two  days  of  the  feeding  period  the  average  gain 
was  4.05  pounds,  6  pounds  of  grain  being  eaten  per  pound  of  gain. 
The  turkeys  running  at  large  also  weighed  at  the  l^ginning  of  the 
test  6.55  pounds  each  and  made  an  average  gain  of  1.85  pounds.  In 
both  cases  the  greatest  gains  were  made  during  the  first  three  weeks 
of  the  period.  It  is  stated  that  the  penned  turkeys  when  dressed 
shrank  5  per  cent  less  than  those  running  at  large  and  that  they  were 
plumper  and  were  in  every  way  more  inviting  in  appearance. 

In  a  recently  published  statement  by  G.  M.  !McKeown  "  regarding 
turkeys  and  turkey  management  at  the  Wagga  Experimental  Farm, 
New  South  Wales,  attention  is  directed  to  the  importance  of  bronze 
blood  in  improWng  common  stock.  "  The  pure  [bronze]  gobblers 
*  *  *  are  remarkably  prepotent  and  will  rapidly  improve  the 
quality  of  any  flock  into  which  they  are  introduced.  The  appearance 
of  the  young  stock  is  greatly  improved,  they  mature  earlier,  and  the 
weight,  quality,  and  flavor  of  the  fle^sh  are  strongly  influenced  for  the 
better  by  the  introduction  of  bronze  blood.  *  *  *  For  some  years 
many  gobblers  have  l)een  bred  which  at  about  eight  months  have 
weighed,  alive,  23  to  25  pounds,  while  some  at  nine  months  have 
reached  28  to  81  pounds.  Pullets  have  been  bred  to  weigh  10  pounds 
at  eight  months,  and  gobblers  which  have  been  sold  from  the  farm 
have  been  reported  by  their  buyers  as  weighing  30  and  40  pounds  be- 
fore they  were  two  years  old." 

An  important  feature  of  the  turkey  industrj'  is  dressing  to  suit  the 
demands  of  the  market  sought.  This  point  was  recognized  and  dis- 
cussed at  length  in  connection  with  the  Irish  tests  cited  above  and  is 
a  matter  which  has  been  considered  in  coimection  with  the  Canada 
Department  of  Agriculture  work.  A  summary  of  data  on  this  topic 
based  on  work  of  the  Canada  Department  of  Agriculture  has  ap- 
peared in  an  earlier  number  of  this  series.'^ 
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OBIT  AHB  MINEEAL  MATTEB  FOB  CHICKEHB.  "> 

That  chickens  require  a  certain  amount  of  coarse  mineral  matter  or 
grit  in  order  that  they  may  properly  grind  and  assimilate  their  food 
is  well  understood,  but  that  it  is  also  highly  important  that  their  food 
should  be  amjjy  provided  with  mineral  nutrients,  such  as  lime,  phos- 
phoric acid,  etc.,  to  build  tissue,  bone,  and  eggs  (especially  shells)  is 
not  so  generally  realized  and  given  consideration  in  poultry  feeding. 

W.  I*.  Wheeler,  of  the  New  York  State  Station,  who  has  been  study- 
ing this  subject  for  a  number  of  years,*  has  reported  a  series  of  experi- 
ments which  were  made  to  ascertain  what  deficiencies  in  this  respect 
may  occur  in  ordinary  poultry  foods  and  how  they  may  be  corrected. 

It  is  estimated  that  about  10  per  (*ent  of  the  dail}^  growth  of  a 
chicken  is  made  up  of  inorganic  (mineral)  matter.  The  grains  which 
ordinarily  supply  the  larger  part  of  the  food  of  chickens  are  com- 
paratively low  in  mineral  (ash)  constituents,  and  will  not  furnish  » 
sufficient  amount  of  mineral  matter  for  the  bodily  requirements  of 
the  fowl.  Where  chickens  have  free  range  on  a  farm  tliey  will  prob- 
ably get  sufficient  mineral  matter  themselves,  but  where  they  are  fed 
in  confinement  and  mainly  on  grains  the  supply  of  mineral  matter  at 
once  l>ecomes  important.  The  experiments  of  the  station  have  shown 
thai  the  great  benefit  which  chickens  derive  from  the  addition  of  ani- 
mal food  to  th(iir  feed  is  due  mainly  to  the  large  amount  of  mineral 
matter  which  the  animal  food  ordinarilv  contains. 

In  experiments  miuh*  with  V.)  lots  of  from  24  to  76  Leghorn  chicks, 
each  fed  from  ten  to  twelve  weeks,  beginning  with  chicks  from  one  to 
three  weeks  old,  the  rations  for  some  lots  were  made  up  without  ani- 
mal food  and  for  f)thers  with  animal  food.  The  materials  were  so 
combined  that  certain  rations  were  lower  than  usual  in  ash,  othen* 
higher,  and  still  others  of  medium  ash  content.  To  the  rations  thus 
made  uj)  there  were  also  added  varying  percentages  of  glass  sand,  of 
fine  ground  Florida  rock  phosphate,  of  ground  oyster  shell,  of  bone 
ash,  of  sand  and  Florida  rock,  of  sand  and  oyster  shell,  or  of  bone  ash 
and  oystiM'  sliell. 

Ill  vnriouH  tests  from  uiio  tweiity-fourtli  to  three  twenty -oightlis  as  much  sand 
(grit)  was  us'fMi  >is  of  other  dry  iimtter  fe<l,  and  from  one  forty-eighth  to  three 
twenty -oljrhthH  aH  much  of  the  mineral  as  of  the  other  dr>'  matter.  In  some 
rntionn  in  wliicli  these  two  classes  were  coniliined  the  added  ash  elemeots 
weighed  one-eighth  as  much  as  the  other  dry  matter  of  the  rations  and  the 
average  amount  was  alx>ut  one-tentli. 

The  results  show  that  sand,  both  in  a  ration  without  anunal  food 
I  in  one  containing  animal  food  with  bone,  contributed  to  a  more 
lent  use  of  th<'  food. 

«  CVinipilcHl  from  New  Yorlc  State  Sta.  Bui.  242. 
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The  increase  In  weight  was  not  much  greater,  but  the  chicks  were  healthier, 
more  vigorous,  and  apparently  better  prepared  than  tht)se  without  sand  in  their 
food  to  make  profitable  later  growth.  This  was  true  even  in  cases  where  the 
chicks  were  running:  uiK>n  sanded  floors  and  so  were  free  to  pick  up  sand  as  they 
required  it 

This  emphasizes  the  importance  of  supplying  an  abundance  of  grit 

in  the  food. 

The  ground  Florida  rock  phosphate  proved  of  more  value  as  an  addition  to 
rations  than  did  sancL  When  used  without  sand  in  two  grain  rations  better 
results  followed,  in  both  efficient  use  of  food  and  in  rate  of  growth,  than  when 
sand  alone  ^as  added  to  similar  rations.  When  used  with  sand  in  one  ration 
containing  animal  food  but  somewhat  low  in  ash  and  in  another  ration  without 
animal  food,  the  chicks  grew  more  rapidly  and  required  less  food  for  equal 
growth  than  when  sand  only  was  mixed  with  the  same  foods. 

Oyster  shells  were  much  less  eflScient  than  either  sand  or  ground 
rock  phosphate  and  did  not  prove  a  desirable  component  of  the 
rations. 

In  general  the  results  of  the  experiments  emphasize  the  importance 

of  a  plentiful  supply  of  ash  for  growing  fowls. 

[They]  indicate  that  even  the  tiny  chicks  can  make  profitable  usi»  of  such 
uncommon  elements  of  jwultry  diet  as  sand  and  rock  phosphate.  The  tests 
most  not  however,  be  regarded  as  revolutionizing  poultry  feeding  or  considered 
as  recommendations  for  the  use  of  all  such  materials  In  ordinary  practice. 
They  are,  rather,  of  scientific  interest  as  establishing  the  necessity  for  certain 
elements  in  the  food  of  poultry.  Those  elements  can  be  obtained  easier,  in 
better  combination,  and  in  more  palatable  form  in  materials  already  recom- 
mended by  our  most  successful  feeders-^fine  raw  or  crooked  bone.  Of  tliese, 
of  some  animal  meal,  of  ;;reen  vegetables,  clover  or  alfalfa,  and  of  good,  clean 
grit,  every  grower  of  young  chicks  should  make  careful  and  constant  use. 

A  SUCCESSFUL  BBOODEB  HOUSE.  ^ 

In  recent  publications  of  the  Connecticut  Storrs  Station  F.  H. 
Stonebum  gives  a  description  of  a  successful  brooder  house  built 
at  the  agricultural  college  during  the  fall  of  1903,  and  discusses  the 
importance  of  properly  constructed  houses  for  this  puri)ose  and  the 
principles  on  which  they  should  be  constructed. 

The  importance  of  i)roperly  constructed  brooder  houses  is  empha- 
sized by  the  fact  that  under  modern  conditions  "  everyone  engaged 
in  commercial  poultry  keeping  desires  to  produce  a  large  proportion 
of  his  annual  crop  of  chickens  at  some  time  of  the  year  other  than 
the  natural  breeding  season  of  his  fowls." 

The  production  of  any  large  amount  of  this  out-of-season  stock  by  natural 
methods  of  rearing  is,  of  course,  out  of  the  questiim,  and  the  incubator  and  the 
brooder  must  be  relied  upon  largely.     *     *     * 

A  brooder  building  designed  for  the  rearing  of  chicks  during  the  cold  monttis 
should  embody  several  distinct  features.  For  the  health  and  well-being  of  the 
chicks  it  stiould  be  so  constructed  that  the  temperature  and  ventilation  can 
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be  absolately  controlled,  plenty  of  sunshine  admitted,  and  enemies  of  all  kinds 
kept  out.  For  the  comfort  of  the  attendant  and  the  economical  conduct  of 
the  business  It  should  be  convenient  in  every  way. 

While  in  the  brooder  house  built  at  the  college  it  Tras  necessary  to 
make  special  provisions  for  purposes  of  instructi<m  and  experimental 
work  which  would  not  be  necessary  or  desirable  in  a  house  con- 
structed  for  practical  purposes  only,  it  is  believed  that  the  plans 
and  methods  of  construction  followed  will  be  suggestive  and  helpful 
to  the  practical  poultry  raiser. 

The  house  as  built  is  15  by  30  feet  lu  size,  with  a  4  by  5  foot  extension 
on  the  east  end.  This  latter  is  used  as  an  entry  or  **  anteroom,**  permitting 
students  and  others  to  pass  in  and  out  of  the  house  at  will  during  bad  weatlier 
without  exiK)sing  the  chicks  to  drafts.  An  alleyway  4  feet  In  width  extends 
along  the  entire  north  side,  and  the  rest  of  the  floor  space  is  divided  into  pen& 
These  are  six  in  number  and  are  5  by  11  feet  in  size. 

An  examination  (»f  the  ncc*ompanying  cuts  will  show  that  the  vital  feature  of 


Fic.  1'. — Cross  iH.*ctlon  of  brooder  bouse. 

the  laiildiuK  is  the  elovated  chirk  Hdul*.  or  rather  the  de^tressed  alley  floor,  the 
hitter  L»eiiig  .'U  feet  l^elow  tlio  former.  (Fig.  2.)  This  arrangeuieut  aecuKS 
several  advantages.  It  enal)li's  tlie  attendant  to  care  for  the  brooders  and 
feed  tlie  chicks  witliout  the  ct>nstant  stoojiing  re<iuired  where  the  brooders  are 
oiKrattxl  uix)n  the  fl«M»r  in  the  usual  manner.  FurtlK»r.  it  reduces  the  Inclosed 
air  space  by  fully  ont^third,  effecting  a  corresiwnding  saving  In  the  amount  of 
heat  reciuircil  to  maintain  a  given  temi)erature.  It  als »  places  the  chicks  nearer 
the  ceiling— tlie  warmest  part  of  tiie  roi»m — thus  giving  them  the  beueflt  of  all 
the  availnble  warmth.  Repeated  tests  in  the  house  under  discussion  demon- 
kit  ratcnl  that  in  «.\>ld  weather  tiio  temi)erature  at  the  level  of  the  alley  floor  Is 
14*  lower  than  at  the  chick  floor,  but  .^*  feet  alK>ve.  And,  finally,  tlie  nmount 
of  side  wall  exposed  to  the  weather  is  reduced  nejirly  one-half,  quite  a  con- 
sidenition  in  wind-swept  ix)sitions.  The  disadvantage  of  tlie  plan  becomes 
evident  only  when  it  is  found  neci««sary  to  enter  the  pens  for  any  purpose.  It 
is  ln(HHivenient  l>ecause  of  tlie  net'essary  climb  t<»  enter  tfu*  pen  and  the  confined 
Sfmce  in  which  to  do  the  work.  But  it  has  l»een  found  unnecessary  to  pet  into 
~^e  i>ens  cvccpt  on  rare  occasions,  so  this  Is  not  a  serious  drawback. 
2-2o 
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The  ilte  selected  for  this  bouse  la  a  knoll  sloping  slightly  to  the  north  and 
abniptlj  to  the  east  The  alley  was  formed  by  dlKglng  a  trench  of  the  required 
d^>tb  along  the  north  side  of  the  site  of  the  proposed  structare.  Parallel  stone 
wallB  4  feet  apart  were  then  laid  In  this  trench  and  carried  to  a  height  of  3) 
feet.  These  were  Joined  hy  a  wall  of  the  same  height  at  the  west  end,  the  east 
end  being  reserved  as  a  doorway.  When  laying  the  wall  on  the  south  side  of 
the  alley,  provUloa  was  made  for  three  lamp  pits,  each  2}  by  S  feet  and  1  foot 
Id  d^th,  as  Indicated  upon  the  plans.  Elach  pit  accommodates  tlie  heaters  of 
two  brooder*.     (Figs.  3  and  4.) 

The  re«t  of  the  foundation  la  a  simple  wall  varying  In  height  according  to 
the  slope  of  tbe  laud,  but  carried  to  the  same  level  as  the  alley  walls.  Finally 
the  raitire  floor  was  ceDiented,  InrludlnK  the  Itottoms  of  the  lamp  pits,  the  cement 
In  the  chick  pens  being  at  the  level  of  the  top  of  the  foundation  wnlln. 

Because  of  the  small  size  of  the  building  the  frame  is  constructed  entirely 
of  2  by  4  Inch  material  except  the  sills,  which  are  4  by  4  inch.  The  walla  are 
8)  feet  In  height  The  roof  Is  an  even  span,  with  a  rise  of  2  feet.  The  rafters 
are  tied  with  collar  beams  which  are  spiked  on  level  Ti  feet  from  the  alley 


Via.  3. — Section  of  b 


floor.  The  entire  frame  is  covered  with  seien-elghth  Inch  matched  boards,  with 
one-ply  Fllntkote  upon  the  roof  and  Swan's  extra  heavy  felt  npon  the  Hides. 
This  gives  an  absolutely  wind-proof  structure.  Eave  troughs  ore  required  to 
carry  from  the  roof  the  water  which  might  otherwise  make  Its  way  Into  the 
building. 

The  Interior  Is  lathed  and  plastered  with  Sreproof  asttestic  plaster.  Ily 
carrying  the  plaster  across  on  the  collar  beams  an  attic  Is  formed  which  Is  of 
great  value  In  controlling  tbe  temperature,  preventing  direct  nidiatlou  through 
the  roof.  A  large  sliding  ventilator  opens  into  this  attic  through  the  celling 
above  each  pair  of  chick  i>ens,  and  In  each  gable  doors  are  placeil.  oiwnlug  Into 
the  attic  from  outside.  These  are  regulated  according  to  the  weather.  This 
forma  a  decidedly  effective  ventllotlng  system,  which  Is  entirely  under  cuntroL 

In  the  south  side  of  the  building  are  six  wlndons.  one  For  each  i)en,  each 
a  ningle  sash  with  six  panes  of  10  by  12  inch  glass.  These  windows  are  hinged 
at  the  bottom  and  swing  Inword,  being  controlled  from  the  alley  by  cords. 
At  the  weat  end  of  the  alley  another  window  of  the  same  size  Is  placed.  Thla 
lights  the  alley  thoroughly,  which  Is  very  desirable,  jHirtlcularly  ou  dark  win- 
ter days.  Chick  doors  are  6  by  7  Inches  In  bIm,  and  are  also  operated  hy  cords. 
(Figs.  5  and  0.)     The  coustructlon  of  pen  partitions  Is  m  fully  Illustrated  by 
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farther  explanation  seemn   necessary.    Tbe  door  Is  made 
the  alley,  to  permit  the  easy  passage  of  wheelbarrowi  for 
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'I'll!'  Iii'<jiiilcrs  wc-n:  <?oiistrncted  by  the  college  «ir|>cnter,  using  tbe  metil 
purtsi  of  l't«ip  d'  l)Hj-  lirooders.  Tlipj-  (woRist  simply  of  the  heaters  unti  lioTfrt 
mouiitiii  iiiKju  |ilHlfi>niiw,  no  siili-w  c.r  top  1>c1uk  rotiuirml.     Because  (he  beaten 


brooder  hoUK. 


are  HUKppmlPii  in  the  lump  pits,  tlic  floors  of  Iho  brooders  nre  elevated  bnt  I 
Incht>s  iiliove  the  floors  of  the  i«iis.  which  rniiblffl  the  chicks  to  enter  the 
borers  ivitliont  cllniliiiii:  tlic  nsunl  lirlrtfje.  'I'lic  iH-n  floors  nre  kept  covered 
with  ]  Inch  of  snntl  ami  inoro  or  Ifss  fliie  litter,  sncli  ns  chaff,  cut  straw,  ttt 
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In  ordinary  weather  the  8ix  lamps  mnintain  the  temperature  sufficiently  high, 
but  an  auxiliary  heater  is  supplied  for  use  in  extreme  cold.  This  is  a  stove 
placed  near  the  west  end  of  the  alley,  and  a  small  fire  in  it  will  keep  the  build- 
ing sufficiently  warm  at  any  time. 

For  the  needs  of  the  practical  farmer  or  poultry  man  some  slight  changes 
might  be  made  in  the  above  plan.  The  alley  could  be  reduced  to  3  feet  in 
width,  and  still  be  large  enough  to  accommodate  one  attendant.  The  length 
of  the  chick  pens  might  be  reduced  1  or  2  feet,  thus  making  the  building  nar- 
rower. The  depth  of  the  alley  might  be  made  3  feet  instead  of  3i  feet,  and 
the  Bides  made  of  heavy  plank  instead  of  masonry.  The  cement  floor  could  be 
replaced  with  an  earth  floor,  provided  rats  could  be  re|>elled.     The  entry  ex- 
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Fio.  6. — South  elevation  of  brooder  house. 

tension  could  be  dispensed  with.  For  ordinary  use  in  southern  New  England 
the  wall  might  be  satisfactory  if  constructed  of  two  thicknesses  of  inch 
boards  with  paper  between.  All  of  the  above  changes  would  result  in  a 
financial  saving  so  far  as  the  flrst  cost  of  the  building  is  concerned,  but,  ex- 
citing the  reduction  in  width  of  alley,  they  would  also  cause  a  decreased 
efficiency. 

CAMEMBEET  CHEESE  HAKIVO  IV  THE  UNITED  STATES.^ 

Of  the  many  highly  prized  types  of  European  cheese  only  a  very 
few  have  been  made  with  any  great  degree  of  success  in  this  country. 
This  is  particularly  true  of  the  soft  cheeses,  the  importation  of  many 
of  which  is  made  difficult  by  the  brief  period  in  which  they  remain  in 
a  marketable  condition. 

With  a  view  to  developing  a  new  industry  in  the  United  States  the 
Connecticut  Storrs  Station  and  the  Dairy  Division  of  the  Bureau  of 
Animal  Industry  of  this  Department  have  been  studying  in  coopera- 
tion the  manufacture  of  Camembert  cheese,  a  type  of  soft  cheese  con- 
sidered well  adapted  to  home  manufacture. 

As  regards  the  distinction  between  the  hard  and  soft  types  of 
cheese  it  may  be  said  that  in  making  the  hard  cheeses,  of  which  Ched- 
dar, Swiss,  and  Edam  are  well-known  types,  the  curdled  mass  is  cut 
into  small  pieces  to  allow  much  of  the  whey  to  separate  from  the  curd 
and  is  often  heated  to  further  this  separation.  High  pressure  is  then 
employed  to  force  out  more  of  the  whey.     The  resulting  curd  ripens 
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slowly  and  is  not  ready  for  market  for  some  months.  In  making  the 
soft  cheeses,  of  which  Canieml)ert,  Brie,  Limburger,  and  Neufchatel 
are  examples,  the  curdled  mass  is  allowed  to  drain  naturally  and  is 
not  subjected  to  heat  or  pressure.  Soft  cheeses,  therefore,  contain  a 
large  amount  of  water,  ripen  in  a  few  weeks,  developing  strong  flavors 
and  odors,  and  remain  in  good  condition  only  a  very  short  time. 

Tn  the  investigations  which  have  been  carried  on  in  Connecticut  it 
is  re|X)rted  that  soft  cheese  of  the  Camembert  type  lias  been  made 
which  has  been  pronounced  by  expertis  to  be  identical  with  the  best 
imported  cheeses.  In  undertaking  this  work  no  serviceable  descrip- 
tion of  the  manufacture  of  Camembert  cheese  as  practiced  in  Europe 
was  found  available,  the  process  evidently  being  held  as  a  trade  secret. 
The  effort  was  therefore  made  to  discover  the  principles  involved  and 
then  to  develop  practical  methods. 

So  far  only  a  preliminary  report  has  been  made  and  this  deals 
mainly  Avith  the  agi^.nts  concerned  in  the  ripening  process.  It  is  be- 
lieved that  the  first  change  affecting  ripening  is  the  souring  of  the 
curd  by  lactic-acid  bacteria,  following  which  the  curd  is  softened  and 
the  flavor  developed  by  two  species  of  mold. 

Inasmuch  as  cheese  of  the  Camembert  type  can  be  made  by  using 
pure  cultures  of  these  organisms,  it  is  considered  possible  to  control 
the  ri])ening  to  such  an  extent  as  to  produce  a  much  more  uniform 
I)roduct  than  has  been  done.  The  manufacture  of  first-class  Camem- 
bert cheese  in  America  is  believed  to  be  perfectly  practicable.  The 
method  of  manufacture  is  to  be  described  in  a  later  bulletin.  Mean- 
while it  is  to  be  borne  in  mind  that  tliese  investigations  are  still  incom- 
plete, and  that  further  work  will  be  recpiired  in  confirming  the  re- 
sults so  far  obtainiHl  and  in  applying  them  in  practice  bof<nv  this 
industrv  can  ]>e  considered  as  securelv  established. 

PEEVENTION  OF  SWELLING  IN  CANNED  PEAS.'' 

H.  A.  Harding  and  J.  F.  Nicholson,  of  the  New  York  State  Sta- 
tion at  (ieneva.  report  experiments  earned  on  in  a  local  cannery 
which  had  suffered  serious  loss  from  "swelling,"  due  to  a  very 
resistant  form  of  l)acteria,  which  show  that  heating  2-pound  cAns  to 
'240*^  F.  for  thirty  minutes  will  destroy  this  germ,  **  the  most  resist- 
ant so  far  known  in  pea  canning,"  and  prevent  "swelling"  without 
affecting  the  quality  of  the  goods  enough  to  hurt  their  sale. 

Like  results  obtained  by  the  Wisc*onsin  Station  have  been  noted  in 
an  earlier  bulletin  of  this  series,* 
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LETTER   OF   TRANSMITTAL. 


U.  S.  Department  of  Agriculture, 

Division  of  Biological  Survey, 
Washington,  D.  C,  May  20,  1905. 

Sir  :  I  have  the  honor  to  transmit  herewith  for  publication  in  the 
series  of  Farmers'  Bulletins  a  report  on  The  Relation  of  Coyotes  to 
Stock  Raising  in  the  West,  prepared  by  David  E.  Lantz,  assistant. 
The  report  contains  the  substance  of  a  paper  recently  published  as 
Bulletin  No.  20  of  the  Biological  Survey,  but  the  matter  is  of  such 
direct  importance  to  the  sheep  industry  that  it  seems  desirable  to 
give  it  the  wider  circulation  of  a  Farmers'  Bulletin.  If,  as  seems 
probable  from  the  evidence  submitted,  the  sheep  ranges  of  the  We^st 
can  be  inclosed  with  coyote-proof  fencing  at  moderate  cost,  the 
expensive  method  of  herding  may  be  done  away  with  and  the  sus- 
taining capacity  of  the  lands  thereby  greatly  increased. 
Respectfully, 

C.   Hart  Merriam, 
Chief,  Division  of  Biological  Survey, 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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CHE  REUTION  OF  COYOTES  TO  STOCK  RAISING  IN 
THE  WEST. 


nrntosucnoN. 

From  early  days  until  the  present  time  the  ranchmen  of  the  West- 
em  States  have  suffered  serious  losses  through  the  depredations  of 
wild  animals.  Live  stock  of  all  kinds,  more  particularly  slieep,  are 
Bubject  to  the  attacks  of  bears,  panthers,  and  wolves,  especially  the 
Boall  prairie  wolves  known  as  coyotes."  These  animals  are  generally 
dirtributed  from  the  central  Mississippi  Valley  to  the  Pacific  coast, 
and  from  Costa  Rica  on  the  south  to  northern  Athabasca  on  the 
Berth.    In  this  vast  r^^nge  occur  at  least  a  dozen  species,  differing 


«wn  one  another  in  size  and  habits.  Few  of  them  approach  the  gray 
•r  timber  wolves  in  size,  yet  all  are  larger  than  the  largest  of  the 
"wth  American  foxes.  The  larger  species  are  the  more  injurious  to 
livestock;  the  smaller  feed  more  commonly  on  wild  mammals  and  thus 
"elesB  injurious,  and  sometimes  positively  beneficial,  to  agriculture. 


'"Oorote"  to  the  Spanish  i 
^  fhHD  tbe  larger  gray  oi 


I    » 

MOO— No.  220— 06  i 


une  for  tbese  animals  and  serrea  to  dlstlnsnlsh 
dniky  wolves  tbat  occur  la  puti  of  tba  aante 
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The  present  paper  deals  with  the  group  as  a  whole  and  is  confined 
to  a  discussion  of  the  economic  relations  of  coyotes  in  general  to  the 
Btock  interests  of  the  West,  and  the  best  means  of  protection  from 
their  depredations. 

The  Biological  Survey  is  engaged  in  an  investigation  of  the  food 
habits  of  all  our  birds  and  manunals,  in  the  course  of  which  the 
coyotes  have  been  studied  whenever  possible.  Some  experiment.^ 
have  been  made  with  a  view  to  protecting  stock  from  coyotes,  from 
which  it  seems  probable  that  fencing,  proof  against  both  dogs  and 
wolves,  may  be  erected  at  a  moderate  cost.  Further  tests  will  be  made 
in  the  near  future.<» 

GENEEAL  HASITS  OF  COYOTES. 

Coyotes  are  abundant  in  most  parts  of  their  range,  except  in  the 
North  and  in  thickly  populated  sections,  where  waste  lands  are  scarce. 
Unlike  the  larger  wolves,  they  seem  not  to  have  suffered  through  con- 
tact with  the  advancing  tide  of  settlements  in  the  West,  so  that  in 
many  sections  they  are  now  practically  as  numerous  as  in  pioneer 
days. 

The  plains  east  of  the  Rocky  Mountains  and  the  higher  plateaus  of 
the  Great  Basin  west  of  the  mountains  are  especially  adapted  to  the 
needs  of  the  coyote.  Cultivated  areas  are  small;  stock  ranges  an* 
extensive;  tall  bunch  grass,  weeds,  cactuses,  and  sagebrush  affoni 
good  hiding  places ;  the  smaller  native  mammals  are  abundant,  and 
when  the.se  natural  resourcas  of  the  country  fail  the  introduced  farm 
animals  afford  a  plentiful  supply  of  food. 

In  the  State  of  Kansas  warfare  against  coyotes  has  been  long  coo- 
tinned  and  has  been  stimulated  in  most  of  the  counties  by  the  mod- 
erate bounty  of  $1  per  animal  killed.  Statistics  show  that  conditions 
liavc  been  reached  where  there  is  but  little  fluctuation  from  year  to 
year  in  the  total  amount  of  bounty  paid.  At  the  present  time  nearly 
20,000  coyote  scalps  per  year  are  presented  for  bounty  in  the  State 
A  dozen  Western  States  have  had  similar  experiences  in  dealing  witk 
the  same  pests  without  materially  diminishing  their  numbers. 

\VTiile  in  general  denizens  of  the  higher  open  plains,  coyotes  are 
found  also  on  the  low  tropical  coasts  of  Mexico  and  Texas  and  in  th 
higher  mountain  ranges  of  the  interior.  In  the  northern  and  nortk* 
eastern  parts  of  their  range  they  inhabit  partially  wooded  countiji 
and  even  on  the  plains  they  are  partial  to  broken  and  hilly  sections 

« Correspondence  with  iKjrsons  interested  in  this  subject  is  Invited.  It  •I 
hoped  that  furmers  and  ranchmen  throughout  the  West  who  have  had  ptfMl''j 
experience  as  to  the  efficiency  of  any  form  of  fence  as  a  protection  W^\ 
coyotes  and  other  wild  animals  will  write  fully  as  to  such  experiencft  ^j 
Huch  correspondence  should  be  addressed  to  the  Division  of  Biological  Si 
U.  S.  I>epartinent  of  Agriculture,  Washington,  D.  C. 
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Coyotes  breed  once  a  year.  The  mating  season  is  late  in  January 
or  early  in  February.  Th^  period  of  gestation  is  about  sixty-three 
days.  The  young  are  produced  in  dens  and  number  from  four  to 
eight  or  even  more.  The  dens  are  usually  enlarged  from  those  made 
by  badgers  or  smaller  animals,  and  are  often  among  rocks  or  in 
washed-out  places  along  banks  of  streams.  Probably  at  times  they 
are  made  entirely  by  the  coyotes.  They  are  rarely  far  below  the  sur- 
face, but  sometimes  of  considerable  extent,  and  with  two  or  more 
openings.  Little  attempt  is  made  to  provide  nests  for  the  young. 
In  the  Central  West  these  are  bom  early  in  April,  and  usually  may  be 
heard  in  the  dens  during  May.  In  June  they  come  out  to  play  around 
the  mouths  of  the  burrows,  which  are  finally  deserted  during  July. 
By  August  1  the  young  are  left  by  the  parents  to  shift  for  themselves. 

In  the  earlier  descriptions  the  prairie  wolves  were  usually  said  to 
hunt  in  packs.  Lewis  and  Clark,  Say,  Hichardson,  and  others  so 
reported,  but  the  Prince  of  Wied  met  them  only  singly.  It  is  prob- 
able that  they  hunt  in  numbers  only  when  the  quarry  is  large,  as  in 
the  case  of  deer  and  antelope,  and  as  many  as  three  have  been  known 
to  pursue  a  single  jack  rabbit. 

FOOD  OF  COYOTES. 

Coyotes  feed  chiefly  upon  animal  matter,  but  when  such  food  is 
scarce  they  freely  eat  peaches,  apricots,  grapes,  and  other  fruits,  and 
even  melons,  usually  destroying  more  than  they  eat.  In  certain  areas 
they  feed  largely  on  juniper  berries,  manzanita  berries,  and  the  fniit 
of  the  prickly  pear.  They  eat  also  insects,  though  perhaps  only 
occasionally. 

The  animal  food  ranges  from  the  larger  hoofed  mammals  to  the 
smallest  rodents,  and  includes  also  birds,  reptiles,  fish,  and  crusta- 
ceans. Homed  toads  and  other  lizards  are  eaten,  and,  on  the  low, 
tropical  coast  of  eastern  Mexico  and  Texas,  coyotes  have  been  seen 
searching  the  beach  for  crabs,  fish,  and  turtle  eggs. 

BENEFICIAL  FOOD  HABITS. 

Coyotes  destroy  many  injurious  species  of  mammals,  and  in  this 
way  are  of  positive  benefit  to  farming  interests.  The  various  species 
of  jack  rabbit  are  often  included  in  their  diet,  and  the  smaller  rabbits 
are  habitually  eaten.  The  constant  warfare  of  the  coyote  upon  these 
rodents  has  much  influence  in  keeping  down  their  numbers,  and  the 
growing  abundance  of  rabbits  in  some  sections  of  the  West  has  been 
attributed  to  the  destruction  of  coyotes  as  the  result  of  high  bounties 
offered  for  them. 

The  various  species  of  prairie  dogs  also  are  a  staple  coyote  food. 
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The  coyote  usually  captures  them  by  hidmg  behind  clumps  of  weeds 
or  bunches  of  grass  at  some  distance  from  the  burrows,  and  w^hen,  in 
feeding,  the  unsuspecting  rodent  approaches  near  enough  a  few  leaps 
enable  the  coyote  to  capture  it.  It  is  probably  the  fear  of  the  coyote 
that  causes  the  prairie  dogs  to  crop  off  all  the  tall  growing  grass  and 
weeds  near  their  burrows. 

In  addition  to  rabbits  and  prairie  dogs  the  food  of  the  coyote 
includes  rice  rats,  kangaroo  rats,  wood  rats,  ground  squirrels,  wood- 
chucks,  pocket  gophers,  chipmunks,  and  pocket  mice.  AU  of  these 
are  harmful  to  agriculture,  and  the  coyote  in  preying  upon  them  per- 
forms a  valuable  service  to  man.  This  service  is  not  spasmodic,  but 
lasts  throughout  the  year  and  throughout  the  life  of  the  coyote,  and 
has  an  important  influence  in  helping  maintain  the  ^  balance  of 
nature." 

The  coyote  is  useful  also  as  a  scavenger.  In  the  prairie  country, 
especially  in  winter,  it  comes  into  towns  at  night  searching  for  garbage. 
Here  it  finds  remnants  of  meat  from  the  table,  offal,  and  similar 
prizes.  When  hungry  it  rejects  no  animal  food,  not  even  carrioD. 
The  slaughterhouses  near  the  towns  are  favorite  feeding  places,  and 
the  animals  are  often  shot  there.  On  the  ranges  they  soon  consume 
dead  horses  and  cattle,  leaving  the  bones  clean. 

INJXTBIOUS  FOOD  HABITS. 

Considerable  game  is  destroyed  by  coyotes,  including  quail,  grouse, 
and  wild  ducks,  and  their  eggs. 

Formerly,  when  deer  and  antelope  were  abundant,  they  were  fre- 
quently run  down  and  captured  by  coyotes.  To  accomplish  this  ibt 
wolves  hunt  in  packs  of  two  or  more,  taking  turns  in  chasing  the 
victim  selected.  Their  prey  runs  in  wide  circles,  enabling  the  wolv» 
to  keep  fresh  until  it  is  exhausted. 

The  coyote  kills  hens,  ducks,  geese,  and  turkeys.  Its  usual  method 
of  capturing  them  in  daytime  is  to  lurk  behind  weeds  or  bushes  until 
the  fowls  are  within  reach.  Turkeys,  which  range  far  afield  i» 
search  of  grasshoppers  and  other  insects,  are  frequent  victims.  At 
night  the  coyote  captures  poultry  from  the  roost  unless  care  is  tata 
to  guard  against  its  entrance.  A  correspondent  of  the  Biologieil 
Survey  wrote  from  Rexburg,  Idaho,  that  one  neighbor  lost  60  chick- 
ens and  another  30  in  one  night  by  coyotes.  A  correspondent  in 
Mayer,  Ariz.,  wrote  that  he  had  lost  about  a  hundred  chickens  Iff  II 
coyotes,  but  that,  although  they  destroyed  poultry,  he  believed  th«» 
to  be  beneficial,  as  they  kept  down  the  rabbit  pest.  -. 

In  approaching  ranch  buildings,  cither  by  day  or  by  night,  tbl^ 
coyote  comes  from  the  leeward  side  and  with  great  caution ;  but  on* 

tisfied  that  no  danger  lurks  in  the  shadows,  it  becomes  very  bold  |V 
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One  has  been  known  to  make  a  tlai^h  into  a  dooryard,  seize  a  chii 
by  the  neck,  and  make  off  with  it  !>*■  fore  anyone  could  interfere.  Ii 
the  same  way  the  animal  visits  pig  pens  and  takes  young  pigs  froi 
the  sow. 

Few  of  the  mammals  of  the  farm  are  exempt  from  the  raids  of 
coyotes.  Even  house  cats  roaming  far  from  home  in  search  of  mice 
become  victims.  A  correspondent  of  Forest  and  Stream,  living  in 
Wyoming.  October  7,  189C,  ^tate^i  that  he  had  lost  four  cats  in  this 
way  within  a  few  months  and  that  it  seemed  almost  impossible  to, 
keep  them  in  his  neighborhood. 

The  coyote  has  been  known  to  kill  the  young  of  most  farm  ani- 
mals— colts,  calves,  pigs,  lambs,  and  goats.  Colts  are  seldom  killed 
because  the  dams  can  usually  protect  them.  Calves  are  taken  only 
when  the  mother  cow  is  feeding  at  a  distance  or  has  gone  for  water. 
The  coyotes  lie  watching  in  the  grass  until  this  opportunity  comes. 
•Sometimes  older  animals  are  killed.  Ranchmen  in  Oklahoma  told 
the  writer  that  in  winter  yearling  cnttle  in  good  condition  are  some- 
times killed  by  coyotes.  To  accomplish  this  two  or  more  of  them 
must  hunt  together,  and  get  the  victim  separated  from  the  herd, 

TBE  COYOTE'S  BELATION  TO  THE  SHEEP  INDUSIBT. 

The  coyote  is  e-specially  notorious  as  an  enemy  of  the  sheep  indus- 
try. In  many  parfcj  of  the  West  sheep  rai-sing  has  greatly  languished 
because  of  the  depredations  of  wild  animals  upon  the  flocks.  While 
some  of  the  injury  is  caused  by  the  larger  wolves,  mountain  lions, 
benrs,  and  lynxes,  the  coyotes  are  by  far  the  most  formidable  enemy. 
They  are  not  only  more  abundant  than  the  other  animals  mentioned, 
but  they  are  present  throughout  the  year,  and  their  depredations  are 
«  st*ady  drain  upon  the  resources  of  the  Bock  owner,  comparable  in^ 
esctent  to  the  losses  caused  by  worthless  dogs  in  many  parts  of  the 
Country." 

A  correspondent  writing  from  Rus.sell,  Kans.,  in  1887.  regarded 
ttie  prairie  wolf  as  the  most  ti-oublesome  of  mammals.  Its  raids 
tipoii  sheep  and  lambs  were  so  frequent  that  flocks  could  not  safely 
be  loft  alone.  Even  when  the  hL'rder  was  only  temporarily  out  of 
view  a  wolf  would  make  a  dash  into  the  flock  and  usually  secure  a' 
lamb. 

In  1888  a  flock  of  some  4.000  pheep  was  driven  through  Bozeman, 
!Mont..  and  night  overtook  them  on  the  foothills  south  of  that  town. 
During  the  night  coyotes  entered  the  ranks  and  stampeded  the  sheep. 
iMaiiy  ran  over  the  bluffs,  and  in  the  morning  sheep,  dead  and  dying, 

*  Id  ItSSl  tbe  ifiss  from  dogs  lu  Olilo  was  placed  ut  (152.034  una  $21)0.000  In 
Missouri.     (Sheei)  Industry  iu  tbe  United  States,  U.  8.  Dept.  of  Agrlc, 
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were  several  feet  deep  at  the  foot  of  the  bluffs.  Nearly  500  were 
counted  in  the  pile,  and  for  several  days  afterward  sheep  with  lacer- 
ated ears  and  torn  flanks  wandered  into  barnyards  in  the  vicinity. 

In  parts  of  the  Southwest  sheep  growers  have  estimated  their 
losses  from  wild  animals  to  be  20  per  cent  of  the  flocks.  The  aver- 
age loss  reported  from  several  States  is  5  per  cent.  In  nearly  all  the 
States  the  numl:)er  of  sheep  has  decreased  during  the  past  two  years, 
and  in  the  West  one  of  the  principal  causes  is  losses  from  coyotes. 
At  present  the  business  of  raising  sheep  flourishes  best  in  sectioa^ 
where  the  flocks  are  under  the  care  of  herders.  But  this  svstem  of 
herding  in  large  flocks  results  in  constantly  increasing  deterioration 
of  the  pastures. 

It  is  evident  that  the  wealth  of  any  State  can  be  materially  in- 
creased if  it  is  possible  everywhere  to  keep  small  flocks  of  sheep. 
Flocks  increase  rapidly  under  favorable  conditions  and  good  man- 
agement, and  the  cost  of  keeping  is  small  when  herders  can  be  dis- 
pensed with.  The  double  product,  wool  and  mutton,  usually  places 
the  profit  of  handling  sheep  above  that  of  cattle  or  horses.  The 
gains  also  come  oftener,  since  sheep  mature  in  a  year,  while  cattle 
and  horses  rexjuire  three. 

In  the  region  ahout  Seguin,  Tex.,  according  to  Vernon  Bailey, 
chief  field  naturalist  of  the  Biological  Survey,  no  sheep  are  kept, 
l)ecause  of  the  abundance  of  coyotes.  The  region  is  occupied  by  small 
farms,  mainly  80  to  500  acres,  on  which  cotton,  corn,  sorghum,  and 
Aegetables  are  the  principal  crops.  ViTiile  there  are  few  large  stock 
ranches,  each  farm  has  abundant  pasturage  for  horses  and  cattle  and 
can  support  from  50  to  200  sheep  on  the  surplus  pasturage  and  the 
weeds  that  grow  up  on  the  farms.  The  farmers  admit  the  advan- 
tage of  introducing  sheep,  but  the  fear  of  coyotes  deters  them  from 
the  experiment. 

Similar  conditions  prevail  over  large  areas  in  many  parts  of  the 
West.  The  number  of  sheep  in  the  United  States  has  been  decreas- 
ing during  the  past  two  years,  while  the  price  of  wool  has  been 
excellent  and  the  demand  for  mutton  steadily  increasing.  Montana, 
with  an  area  of  140,000  square  miles,  leads  the  States  in  the  number 
of  sheej)  kept,  which  is  5,638,9G7.«  Yet  England,  with  an  area  <rf 
only  50,8()7  square  miles,  has  about  five  times  as  many  as  Mon- 
tana. In  Montana  sheep  are  herded  in  immense  flocks;  in  Englawl 
every  landowner  and  farmer  keeps  a  small  flock. 

The  advantage  of  sheep  upon  the  farm  as  weed  destroyers  is  not 
usually  appreciated  in  America.  The  Iowa  Agricultural  Expcn- 
^ent  Station  reports  that  out  of  600  species  of  grasses  and  weed^ 

tie  are  known  to  eat  only  60,  horses  82,  while  sheep  eat  550.   Wi4 


•  Crop  Keiiorter.  U.  S.  l)ei)L  Agric.  February,  1905. 


15 

abundance  of  pasturage,  favorable  climate,  good  prices  for  wool  and 
mutton,  and  increased  fertility  and  productiveness  of  the  soil  upon 
which  sheep  are  grazed,  there  should  be  a  decided  advance  in  the 
sheep  industry.  The  chief  discouragement  seems  to  lie  in  the  dep- 
redations of  worthless  dogs  and  coyotes. 

The  evil  of  worthless  dogs  can  be  best  remedied  by  a  resort  to  taxa- 
tion. Dogs  should  be  regarded  as  property  and  taxed  sufficiently 
to  put  all  of  the  dangerous  and  worthless  curs  out  of  existence. 

DESTBTTCTIOH  OF  COYOTES. 

The  coyote  pest  presents  a  serious  problem,  and  various  methods 
of  dealing  with  it  have  been  tried.  None  of  them  has  been  entirely 
satisfactory,  and  some  have  been  decided  failures.  All  of  them  com- 
bined have  resulted  in  a  partial  check  to  the  increase  of  coyotes  in 
most  parts  of  their  range. 

USE  OF  POISON. 

Poison  has  probably  killed  the  greatest  number  of  adult  animals, 
and  in  parts  of  Mexico  has  almost  destroyed  some  of  the  species,  but 
no  such  success  has  followed  its  use  in  the  TJnited  States.  Strychnine 
is  the  favorite  poison,  and  is,  all  things  considered,  the  only  one 
suitable  for  the  purpose. 

In  the  use  of  strychnine,  the  dry  crystals  of  strychnia  sulphate 
are  generally  preferred,  as  the  poison  in  this  form  is  readily  soluble. 
The  poison  is  inserted  with  a  knife  in  small  chunks  of  meat  or  in 
the  carcass  of  some  animal  left  upon  the  prairie.  The  meat  should 
be  handled  as  little  as  possible,  and  if  small  pieces  are  used  it  is  best 
to  distribute  it  from  horseback  along  trails  used  by  the  wolves. 
The  animals  are  very  cunning  in  detecting  and  avoiding  poisoned 
meat,  and  some  hunters  are  successful  in  allaying  their  suspicions  by 
burying  the  bait. 

It  should  be  remembered  that  poisoned  baits  are  as  likely  to 
attract  dogs  as  wolves.  When  poison  is  to  be  used  the  entire 
neighborhood  should  be  informed,  and  valuable  dogs  should  be  con- 
fined until  the  operations  are  over  and  all  uneaten  baits  destroyed. 

USE  OF  TRAPS. 

Coyotes  are  not  easily  trapped.  Some  skill  and  a  good  knowledge 
of  their  habits  are  requisites  for  success..  They  travel  in  rather  well- 
defined  paths  and  usually  hunt  against  the  wind.  Having  a  keen 
sense  of  smell,  they  easily  detect  the  tracks  of  man,  and  if  they  have 
had  previous  experience  of  traps  or  guns  they  are  suspicious  of 
danger.     In  the  wildest  parts  of  the  country  remote  from  settlement 
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they  are  more  readily  trapped.  The  chances  for  successful  trapping 
decrease  with  their  familiarity  with  man,  so  that  there  is  little  proba- 
bility that  the  process  will  ever  have  much  effect  on  their  numbers. 

Field  naturalists  of  the  Biological  Survey  usually  have  experi- 
enced little  difficulty  in  securing  coyotes  in  traps.  A  No.  3  steel  trap 
is  generally  used.  A  suitable  place  is  selected  along  a  narrow  path 
or  trail  and  the  trap  is  sunk  in  the  ground  level  with  the  surface  and 
concealed  with  fine  grass,  leaves,  or  other  material  that  will  harmo- 
nize with  the  surroundings.  At  the  same  time  care  is  taken  that  the 
material  used  shall  leave  the  jaws  of  the  trap  free  to  spring  dear  of 
the  covering. 

The  trap  should  be  fastened  to  a  bush  or  stake,  or,  if  these  are  not 
available,  to  a  clog.  For  the  last  a  pole  lying  on  the  ground  is  best, 
since  it  may  be  utilized  without  moving  it  or  disturbing  the  sur- 
roundings. If  the  trap  is  anchored  to  a  bush  or  small  tree  the  chain 
must  be  securely  fastened  with  snap  or  wire.  A  stout  stake  over 
which  the  ring  will  not  slip,  driven  out  of  sight  into  the  ground,  is 
better.  Every  part  of  the  trap  and  chain  is  covered,  and  the  ground 
left  in  as  natural  and  undisturbed  condition  as  possible. 

Any  kind  of  fresh  meat  will  do  for  bait — rabbits  and  other  small 
rodents  are  often  used,  but  larger  baits  seem  to  be  more  attractive. 
It  is  also  of  advantage  after  setting  the  trap  to  make  a  "  drag  "  of  the 
bait  for  a  quarter  to  a  half  mile,  at  the  end  of  a  rope  from  the  sad- 
dle horn,  and  finally  to  fasten  it  to  a  bush  or  stake  close  to  the  trap, 
or  cut  it  in  bits  and  scatter  all  around  the  trap,  so  that  not  all  can 
be  reached  by  the  coyote  without  walking  over  the  trap.  The  skill 
of  the  trapper  and  the  situation  of  the  trap  will  determine  the  best 
arrangement.  The  suspicion  of  the  coyote  is  lessened  apparently 
after  following  the  bloody  trail  of  a  well-planned  drag. 

Before  setting  the  traps  many  trappers  rub  their  feet  and  hands 
on  a  skin  or  some  strong-smelling  meat  or  carcass  to  conceal  the 
human  odor.  Oil  of  anise  or  rhodium  is  sometimes  used  for  the 
same  purpose.  Any  strong  odor  is  likely  to  attract  the  attention  of 
the  coyote  and  allay  suspicion.  Care  must  be  taken  not  to  spit  on 
the  ground  or  kneel  or  throw  down  any  clothing  in  the  vicinity  of 
the  trap.  A  good  plan  is  to  set  a  line  of  traps  and  leave  them  for  » 
day  or  two,  and  then  go  the  rounds  with  a  horse  and  drag  and  W 
the  traps  without  dismounting. 

HT7NTING  THE   COTOTE. 

Many  ranchmen  find  dogs  an  efficient  help  in  guarding  againflt 
coyote  depredations.  For  this  purpose  the  small  varieties  are  use- 
less, since  the  coyotes  do  not  fear  them.  Beagles  and  larger  fitf* 
hounds  are  too  slow.     Staghounds,  Russian  wolfhounds,  greyhoundii 
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and  their  crosses  are  to  be  preferred ;  and  at  least  three  are  needed  to 
successfully  chase  and  safely  kill  a  coyote.  These  dogs  soon  learn 
to  hunt  wolves  and  are  seldom  known  to  harm  sheep.  Ranches  on 
which  they  are  kept  are  comparatively  free  from  depredations  of 
wild  animals,  while  others  but  a  few  miles  distant  are  by  no  means 
exempt. 

Coyote  hunts,  in  which  an  entire  community  engage,  have  become 
a  popular  feature  of  rural  sport  in  some  parts  of  the  country.  Such 
hunts  have  been  held  in  Kansas,  Colorado,  Idaho,  Oklahoma,  and 
Texas.  The  method  employed  depends  much  upon  the  local  topog- 
raphy and  other  conditions.  Men  on  horseback,  with  gi-eyhounds, 
engage  in  the  sport  when  the  country  is  open.  The  chase,  as  in  cours- 
ing hares,  is  straight  away,  and  when  the  quarry  is  overtaken  the 
fight  is  won  only  by  the  overpowering  numbers  of  the  pursuers. 

The  writer  was  present  at  the  second  annual  wolf  hunt  in  the  large 
Pasture  Reserve,  near  Chattanooga,  Okla.,  which  took  place  Novem- 
■  ber  24,  1904.  The  area  covered  by  the  drive  was  somewhat  over  6 
miles  square.  Over  700  people  took  part  in  the  sport,  either  actively 
or  as  spectators,  and  while  only  11  wolves  were  killed  the  hunters 
seemed  to  feel  amply  repaid  for  their  efforts.  Such  hunts  have  the 
result  of  decreasing  the  number  of  coyotes  and  also  afford  a  pleasant 
break  in  the  monotony  of  frontier  life.  Their  purpose,  however,  is 
not  admitted  to  be  that  of  sport,  but  to  kill  coyotes. 

B0T7NTIES. 

Activity  in  the  warfare  against  the  coyote  has  been  considerably 

stimulated  by  the  payment  of  bounties  from  the  j)ublic  treasury  of 

.  the  States  and  counties.     Nearly  all  the  States  in  which  coyotes  occur 

have  been   for  years  maintaining  such   bounty   systems.     In   some 

parts  of  the  West  these  are  supplemented  by  rewards  from  stock 

tssociations  or  ranch  owners.     The  bounties  from  public  funds  have 

Ranged  from  25  cents  to  $5  for  each  animal  killed,  but  supplementary 

payments  sometimes  make  them  as  high  as  $15. 

The  subject  of  bounties  in  general  has  been  already  discussed  by 

lir.  T.  S.  Palmer,  of  the  Biological  Survey."     Doctor  Palmer  refers 

*o  the  California  coyote  act  of  1891,  which  was  practically  in  force 

^nly  eighteen  months,  but  which  cost  the  State  $187,485.     As  the 

*H>unty  was  $5  per  scalp,  this  represented  the  destruction  of  37,193 

^^yotes.     Kansas,  with  a  county  bounty  of  $1  per  animal,  succeeds  in 

destroying  about  20,000  each  year.     In  addition  to  the  bounty,  the 

^t  of  an  adult  coyote  is  worth  from  50  cents  to  $1.50,  according  to 

IB  condition.     However,  most   of  the   killing  is   accomplished   in 

^Extermination  of  Noxious  Animals  by  Bounties.     Yearbook  U.  S.  Dept  of 
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spring,  when  the  female  and  her  young  are  dug  out  of  dens  and  the 
pelage  of  the  adults  is  not  in  prime  condition. 

Doctor  Palmer  rightly  concludes  that  in  practice  bounties  for  the 
destruction  of  noxious  animals,  paid  from  public  funds,  are  usually 
objectionable.  Probably  those  upon  wolves  and  coyotes  can  be  best 
defended.  ^Vliile  it  is  certain  that  the  encroachments  of  civilization, 
without  the  aid  of  such  rewards,  would  have  operated  to  diminish 
the  numbers  of  the  larger  wolves,  the  observed  effect  of  settlements 
.on  the  coyote  has  been  different,  and  bounties  undoubtedly  have  been 
effective  against  them  in  certain  parts  of  the  country.  Whether  the 
results  have  been  commensurate  with  the  cost  is  another  question. 
The  chief  objection  to  bounties  is,  after  all,  that  they  usually  lead  to 
fraudulent  practice's. 

FEOTECTIOH  AGAINST  COYOTSS. 

All  the  foregoing  methods  of  destroying  coyotes,  even  when  com- 
bined, having  failed  to  greatly  decrease  their  numbers,  it  is  neces- 
sary to  consider  means  of  preventing  depredations  upon  live  stocL 
If  domestic  animals  can  be  prot<3cted,  coyotes  will  be  forced  to  re- 
turn to  the  beneficial  occupations  of  destroying  noxious  rodents  and 
acting  as  scavengers. 

FENCING  AGAINST  OTHER  WILD  ANIMAIiS. 

Fencing  as  a  means  of  protection  against  wild  animals  has  fcr 
severlil  years  been  in  use  in  the  Australian  colonies  and  in  South 
Africa.     In  Australia  wire  nettings  are  used  successfully  to  keep 
rabbits,  dingoes,  and  some  species  of  kangaroos  out  of  pastures  and 
crops.     In  Cape  Colony  jackals  are  a  great  hindrance  to  sheep  ud 
ostric^h  farming,  and  the  success  attending  the  use  of  the  nettings  kf^^ 
Australia  led  to  experiments  with  them  in  the  South  African  oolonf-§* 
The  results  have  IxHin  satisfactory.     ^Vliile  the  fencing  is  expensii^j 
the  advantages  from  its  use  have  more  than  compensated  for  tol^ 
outlay.  '^ 

Mr.  T.  T.  Iloole,  president  of  the  Upper  Albany  (Cape  CoU 
Farmers'  Association,  gives  details «  of  ten  years'  experience 
jackal-proof  fencing.     He  first  imported  netting  2 J  feet  wide, 
found  it  insufficient  after  a  few  months.     He  added  barbed  wires 
increase  the  height,  but  finally  determined  on  3- foot  netting  and 
barl)ed  wires  as  best  adapted  to  his  purpose,  which  is  to  ii 
ostriches,  cattle,  springboks,  and  sheep.     He  has  18  miles  of  this 
of  fencing,  while  a  neighboring  stockman  has  46  miles  built 

o  Agr.  Jour.  Cape  of  Good  Hope,  1904,  vol.  25,  pp.  600-663L  "^'' ' 
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The  cost,  including  labor,  of  Mr.  Hoole's  fence  when  built  of  Uie 
best  materials — sneezewood  posts  and  kangaroo  netting — was  esti- 
mated at  £106  (about  $500)  per  mile,  but  a  fence  intended  for  sheep 
ilone  could  be  built  for  less.  Materials  and  labor  are  both  much  more 
expensive  than  in  the  United  States  and  a  fence  similar  to  that  de- 
scribed by  Mr.  Hoole  could  be  built  in  most  parts  of  the  West  for 
tbout  $200  to  $250  per  mile. 

Mr.  Hoole  names  the  following  advantages  of  jackal-proof  fencers 
to  sheep  growers : 

(1)  Decreased  cost  of  herding. 

(2)  Increased  value  of  the  wool,  amounting  to  H  cents  a  i>ound. 

(3)  Increased  number.of  lambs  reared. 

(4)  Increased  value  owing  to  early  maturity  and  condition  of 
the  st<K'k. 

(T))   I^,ss  liability  to  contagion  from  scab. 

(6)  Reduced  death  rate. 

(7)  Additional  security  of  the  flock. 

(8)  Improved  condition  of  pasturage  as  against  deterioration. 
The  last  item  alone  he  regards  as  more  than  repaying  the  entire 

cost  of  erection.  Under  the  system  of  herding  on  the  open  veldt  it 
becomes  necessary  to  protect  from  wild  animals  by  driving  the  sheep 
to  a  kraal  for  the  night.  In  the  vicinity  of  the  kraal  the  ground  is 
soon  trodden  bare,  and  deep  parallel  paths  are  worn  in  the  surfaa*. 
In  a  few  years  the  torrential  rains  wash  the  paths  into  what  are  called 
"sluits '" — similar  to  the  ''  arrovos ''  of  our  own  Southwest. 

In  the  western  part  of  the  United  States  the  practice  of  keeping 
dieep  in  vast  herds  has  resulted  in  much  deterioration  of  the  ranges, 
due  to  overcrowding,  and  the  cost  of  herding  has  absorlKMl  much  of 
the  profits  of  sheep  raising.  The  process  of  withdrawing  lands  for 
komesteads  and  the  various  reservations  has  diminished  the  free  rangt» 
tnd  increased  the  crowding,  until  flock  owners  for  their  own  proUv- 
tion  have  been  compelled  to  purchase  lands  for  range  j)urposes.  Th(» 
day  of  free  pasturage  on  public  lands  is  fast  passing,  and  with  pri- 
?ite  ownership  of  ranges  fencing  must  be  resorted  to  to  confine  the 
flocks.  The  additional  expenditure  necessary  to  make  the  f(»nces 
proof  against  coyotes  would  be  inconsiderable  when  all  the  advantages 
are  properly  weighed. 

XHVS8TIGATI0NB  OONOEBNING  COTOTE-PBOOF  FENCING. 

If  a  coyote-proof  fence  of  sufficient  cheapness  and  durability  to  be 
practicable  can  be  brought  into  general  use  for  inclosing  pastures, 
tiiere  is  no  reason  why  the  sheep  industry  in  the  West  should  not  be 
levived  and  greatly  extended.    If  such  a  fence  ahoald  jtftSJMg!^^ 
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time  prove  efficient  against  dogs,  the  benefit  would  extend  to  the 
whole  country  and  result  in  an  enormous  increase  of  the  productive 
Tesourws  of  our  farms.  A  coyote-proof  fence  would  prove  valuaUe. 
even  if  its  use  were  restricted  to  corrals  and  small  pastures  for  ewes 
during  the  lambing  season. 

The  writer  interviewed  a  number  of  farmers  in  Kansas  who  hive 
had  exi>erience  with  poultry  and  farm  animals  in  coyote-infested 
country.  Several  of  them  had  for  some  years  been  using  for  cnmls 
and  small  pastures  woven-wire  fences,  and  had  found  those  from  57 
to  00  incrhes  high  entirely  coyote-proof.  These  fences  have  triangulir 
meshes  and  are  of  sufficient  weight  to  be  suitable  for  all  kinds  of 
stock.  Such  fences,  if  set  with  the  lower  edge  on  the  ground  and 
anchored  down  where  nocessarv,  can  safelv  be  recommended  as  covote- 
proof.  Their  (tost,  however,  is  possibly  too  great  to  bring  them  into 
general  use  for  sheep  pastures.  ^ATiere  land  is  valuable  and  pasture? 
of  the  best,  they  will  prove  economical,  for  they  have  the  merit  of 
being  both  dog-proof  and  coyote-proof.  Dogs,  both  large  and  smtl 
that  by  chance  get  inside  the  inclosures  are  unable  to  get  out,  and 
have  to  l>e  let  out  by  the  gate. 

Between  these*  rath(»r  expensive  fences  and  the  cheaj)est  fomi  thit 
may  b(^  found  efficient  many  grades  may  exist.  In  experiments  to 
d<»terniine  the  efficiency  of  any  form  it  is  necessary  to  consider  the 
familiarity  of  the  animals  with  fences  in  general.  In  a  new  countiT 
a  very  simph*  f(»nce  at  first  might  serve  to  keep  out  wolves,  but  ulti- 
mately would  j)r()ve  insufficient. 

A  wril(*r  in  the  Nor'- West  Farmer  states  tliat  when  he  first  begiB 
sheep  raising  in  Manitoba  a  two-strand  barbed-wire  fence  was  a  «*»- 
pletc^  barrier  to  the  coyotes,  but  that  in  less  than  two  years  thej 
Ixicanie  us(h1  to  it  and  would  go  under  or  between  the  wires  without 
hesitation.  More  strands  were  added  without  effect,  until  a  woven- 
wire  fence  was  adoj)ted,  which  proved  satisfactory. 

In  South  Africa  throe  types  of  fence  have  been  in  use  for  prot«f- 

tion  against  jackals,  and  each  has  advocates  among  the  famieis 

The  cheapest  is  built  of  strands  of  barbed  wire  placed  close  togelhtf 

nd  stayed  at  intervals  by  light  strips  of  wood  fastened  to  the  wii* 

staples.     In  the  second  form  the  staying  is  done  by  light,  smoolk 

je^  woven  in  by  machinery,  involving  more  labor  in  the  building 

6  third  type  is  that  recommended  by  Mr.  Hoole.     It  is  moff 

Mnaive,  but  seems  always  to  have  stood  the  test  of  use,    11* 

'firs  have  not  always  been  satisfactory,  but  their  advocates  clai» 

•  the  fault  has  been  in  construction  and  not  in  design,    t^ 

la  have  entered  the  inclosures  through  openings  at  the  grouni 

J.  H.  Clarke,  of  Laytonville,  Mendocino  County,  Cal.,  ^ 

.  years  has  succeeded  in  fencing  coyotes  from  his  sheep  range* 
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In  a  letter  to  the  Chief  of  the  Biological  Survey,  dated  March  4, 
1905,  he  describes  the  fence  and  relates  his  experience : 

The  fence,  inclosing  nearly  4,000  acres,  consistB  of  redwood  pickets  6  feet 
kmg  driven  into  tbe  ground  1  foot  and  leaving  spaces  or  cracks  not  over  4 
inches  wide;  posts  8  feet  long  and  driven  2  feet,  projecting  1  foot  above  the 
lockets;  two  bart)ed  wires  stapled  to  tbe  posts  5  inches  at)ove  tbe  pickets  and 
tbe  same  distance  apart.  These  should  be  on  the  outside  of  the  posts.  Tbe 
jll^ets  are  driven  evenly  by  using  a  slat  as  a  guide  at  tbe  bottom  and  a  line  at 
Hie  top.  One  barbed  wire  is  placed  at  the  bottom  on  the  outside  to  prevent 
diKln&  The  pickets  are  fastened  to  a  No.  9  cable  wire  with  a  No.  13  wrap- 
ping wire.  The  posts  are  set  12  feet  apart,  or  less,  according  to  the  surface, 
at  top  and  bottom  of  each  rise  or  indentation. 

Where  gulches  or  small  streams  are  crossed  boxes  and  gates  are  put  in. 
Where  larger  streams  are  encountered  a  dam  is  first  put  in  and  the  gate  so 
swung  as  to  rest  on  or  against  the  dam  head  in  the  dry  season. 

Tbe  cost  of  construction  varied  from  $320  to  $400  per  mile.  Galvanized  wire 
was  used,  and  of  the  barbed  the  thickest-set  four-pointed  wire  obtainable.  If 
f6ar-point  wire  could  be  bad,  with  sharp  i)oints  set  not  over  2  inches  apart,  the 
top  wire  might  be  dispensed  with. 

While  this  fence  was  begun  in  1897,  it  was  not  finished  until  three  years  ago. 
It  was  partly  exi>erimental  at  first,  and  at  the  end  of  the  second  year  only  that 
liortion  of  the  range  used  for  lambing  was  inclosed  with  a  coyote-proof  fence. 
'We  do  not  know  that  a  coyote  has  ever  scaled  or  Jumped  it  A  very  large 
coyote  that  got  in  through  an  accidentally  "  propped  "  floodgate,  though  chased 
ll>y  dogs  all  day,  could  not  be  made  to  Jump  out,  even  when  cornered.  Ck)nsider- 
tbe  steep,  wild,  and  broken  nature  of  the  country,  with  several  "  slides  "  in 
^ fence  that  could  not  be  avoided  when  building,  and  which  move  and  displace 
ifche  fence  during  hard  storms,  it  is  not  surprising  that  a  few  coyotes  have  gotten 
In.  Fortunately,  partition  fences  have  aided  in  the  capture  of  these  before 
taoch  damage  was  done.  Two  obstacles  are  encountered  in  keeping  up  this 
-trespassers,  who  cut  or  break  a  picket  to  get  through,  and  slides. 


Coyotes  are  very  persistent,  and  when  they  see  young  Iambs  on  tbe  opposite 
will  follow  the  fence  for  miles,  trying  to  find  a  hole.     ♦    ♦     ♦    None  have 
gotten  in  this  season. 

When  we  began  to  fence  against  them,  the  coyotes  were  literally  driving  sheep 
^^nt  of  tbe  country.  ♦  ♦  ♦  Horses  and  cattle  have  taken  their  places,  but 
^e^etnrn  less  than  half  the  profit  sheep  did  prior  to  the  coyote's  inroads.  Exces- 
rains  in  winter  and  irregularity  of  landscape  preclude  the  practicability 
dose  herding.  With  us  it  was  either  abandon  sheep  or  fence  the  pest  out. 
^Vyrtunately  we  adopted  the  latter. 

While  the  fence  used  by  Mr.  Clarke  is  expensive,  the  complete 
lifeuccess  of  his  experiment  is  significant.  In  most  parts  of  the  West 
"^oven  wire  would  be  cheaper  than  pickets  and  would  require  less 
l^ibor  in  its  erection.  Where  the  land  is  as  uneven  as  that  just  de- 
iBksribed,  the  use  of  woven  wire  may  be  impracticable. 

Mr.  D.  W.  Hilderbrand,  of  California,  who  has  built  coyote  fences 
ranchmen  in  the  San  Joaquin  Valley,  recommends  a  3-inch  mesh 
roven  wire  fence  36  to  40  inches  in  height,  with  two  barbed  wires 
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above,  5^  inches  apart,  and  one  at  the  bottom.     He  recommends  that 
the  posts  be  set  20  to  30  feet  apart 

Under  instruction  from  the  Chief  of  the  Biological  Survey,  tiie 
writer  spent  several  weeks  in  the  field  during  October  and  November, 
1904,  making  such  investigations  as  were  possible  during  the  limited 
time  at  his  disposal.  For  the  purpose  of  testing  the  ability  of  coyotes 
to  pass  over  or  through  fences  a  unique  experiment  was  made.  The 
place  selected  was  Chattanooga,  Comanche  County,  Okla.  South  of 
the  town  lies  the  great  Pasture  Reserve,  a  large  area  practically 
without  fences  to  interfere  with  the  chasing  of  wolves.  Coyotes  were 
abundant  and  the  cowboys  skilled  in  their  chase,  so  it  was  not  difficult 
lo  procure  the  needed  animals  in  an  uninjured  condition. 

The  experiment  was  made  with*  all  the  forms  of  fence  that  could 
possibly  be  obtained  or  built  with  the  limited  resources  of  a  new 
country.  A  long  lane  was  first  built,  with  sides  7  feet  high,  made 
with  poultry  netting  of  a  small  mesh.  Fourteen  cross  fences  of 
heights  from  30  to  66  inches  and  of  various  designs  were  built  at 
intervals  along  the  lane.  They  were  so  arranged  that  the  coyotes, 
introduced  at  one  end  of  the  lane,  should  have  presented  to  them 
gradually  increasing  difficulty  in  passing  the  fences.  Two  coyotes 
were  released  singly  into  the  lane,  and  their  progress  and  methods  of 
passing  the  cross  fences  were  carefully  noted. 

The  coyotes  ran  with  their  noses  close  to  the  ground  and  seemed  to 
have  no  knowledge  of  jumping.  Neither  of  them  succeeded  in  getting 
over  a  fence  more  than  36  inches  in  height.  The  method  w^as  one  of 
climbing  rather  than  of  jumping.  All  attempts  to  pass  the  obstruc- 
tions began  with  efforts  to  get  the  muzzle  through  openings.  If 
the  entire  head  could  be  thrust  through  and  the  space  was  wide  enough 
for  the  shoulders  to  pass,  the  whole  wolf  was  able  to  follow.  Both 
went  through  rectangular  openings  5  by  12  inches  and  5  by  8  inches, 
but  the  larger  animal  failed  to  pass  a  mesh  5  by  6  inches.  The 
smaller  animal  went  through  an  opening  4  by  12  inches  and  another 
6  by  6  inches.  Had  these  openings  been  triangular  in  form  the 
animal  could  not  have  passed  through. 

In  the  experiments  the  animals,  under  excitement,  were  attempting 
to  escape  from  confinement.     In  the  judgment  of  the  writer,  the 
experiments  are  insufficient  to  determine  what  a  coyote  would  do  if 
the  conditions  were  reversed  and,  impelled  only  by  the  stimulus  of 
hunger,   it  were   attempting  to  enter  an   inclosure  built   of  these 
fences.    The  barriers  would  surely  be  far  more  formidable.    Exper- 
iments with  certain  types  of  fence,  inclosing  sheep,  in  a  country 
where  wolves  are  numerous  would  be  far  more  conclusive  in  estab- 
lishing a  safe  basis  for  practical  reconunendations  to  farmers. 
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SUMXABT  OF  OONCIiXTBIOVB  REACHED. 

The  following  conclusions  are  drawn  from  the  experiments  and 
from  other  data  now  available: 

(1)  Prairie  coyotes  will  not  willingly  jump  over  a  fence  alx)ve  IM) 
inches  in  height. 

(2)  They  will  readily  climb  over  fences  built  of  horizontal  rails  or 
cro6sba.rs,  especially  in  order  to  escape  from  captivity. 

(3)  Barbed  wires  do  not  deter  them  from  crawling  through  a  femi^ 
to  escape.  Whether  they  will  go  through  a  closely  built  barbed-wii^e 
fence  to  attack  sheep  or  poultry  is  still  an  open  question. 

(4)  Woven-wire  fences  should  have  meshes,  when  rectangular,  le^ss 
(han  6  by  6  inches  to  keep  out  coyotes.  For  such  fences  triangular 
meshes  are  much  better  than  square  ones. 

(5)  In  fencing  against  coyotes  witli  woven  fences  care  must  ha  used 
to  see  that  there  are  no  openings  at  the  ground  through  which  the 
animals  can  force  themselves,  since  they  arc  more  likely  to  crawl 
under  a  fence  than  to  jump  over  it. 

(6)  It  seems  reasonably  certain  that  a  fence  constructed  of  woven 
wire  with  a  triangular  mesh  not  over  0  inches  across  and  having  a 
height  of  28  to  42  inches,  supplemented  by  two  or  three  tightly 
stretched  barbed  wires,  would  prove  to  Ik^  coyote-proof.  It  is  difficult 
to  make  exact  estimates  of  the  cost.  Woven  fences  differ  in  weight, 
price,  and  durability,  and  freight  charges  on  materials  depend  on  the 
distance  from  distributing  points.  The  cost  of  posts  and  lalM)r  varices 
much.  An  estimate  basi»d  on  so  many  variable  factors  is  of  little 
value,  but  an  average  of  $200  i>er  mile  would  probably  allow  tlie  use 
of  the  best  materials. 

Further  experiments  with  wire  fences  will  Iw  made  by  the  Bio- 
logical Survey  in  cooperation  with  sheep  growers  in  the  West,  and 
the  results  will  be  given  to  the  public  as  early  as  practicable. 
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THE  AGRICULTURAL  EXPERIMENT  STATIONS. 


Alabama — 

Ck>llege  Station:  AtAbum;  J.  F.  Dog- 
gar,  a 

Canebrake Station:  Vniontovm;  J.M. 
Richeson.  ^ 

TuiBk^ee  Station:  Tuskegee;  G.  W. 
Carver. « 

Alaska — Sitka:  C.  C.  Geoigeson. <? 

Arizona — Tucson:  R.  H.Forbes. « 

Abkaxsas — Fayetteville:   W.  G.   Vinoen- 
heller.« 

California — Berkeley:  E.  W.  Hilgard.« 

Colorado — Fort  Collins:    L.  G.  Carpen- 
ter, a 

Connecticut — 

State  Station:    New  Haven;    E.    H. 

Jenkins.'' 
Storrs Station:  Storrs;  L.  A.  Clinton. « 

Delaware — Newark:  A.  T.  Neale.« 
Florida — Lake  City:  Andrew  Sledd.« 
Georgia — Experiment:  R.  J.  Redding. <» 
Hawaii — 

Federal  Station:  Honolulu;  J.  G. 
Smith,  c 

iSiigar  Planters*   Station:   Honolulu; 
C.  F.  Eckart.  a 
Idaho — Moscow:  H.T.French. a 
Illinois — Urbana:  E.  Davenport « 
Indiana — JjOfayette:  A.  Go8s.« 
Iowa — Ames:  C.  F.  Curtisy.« 
Kansas — Manhattan :  J.  T.  Willard.« 
Kentucky — Lexington:  M.  A.  Scovell.^ 
Louisiana — 

State  Station:  Baton  Rouge, 

Sugar  Station:  Audubon  Park,  New 

Orleans. 
North  Louisiana  Station:    Calhoun; 
W.  R.  Dodson.a 
Maine — Orono:  C.  D.  Woods, « 
Maryland— CbWe^e  Park:  H,  J,  Patter- 
son.« 

Massachusbtts — Amherst:    W.    P. 

Brooks.  << 
Michiqam — Agricultural  College:    C.   D. 

Smith,  a 

« Director.  ^  Assistant  director. 
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Harper,  a 
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EXPERIMENT  STATION  WORK. 

ted  by  W.  H.  Beal  and  the  Staff  of  the  Experiment  Station  Ucoord. 


iment  Station  Work  is  a  subseries  of  brief  i>opular  t)i]IIotin8  conipiloil 
e  published  reports  of  the  agricultural  exi)erlment  stations  and  liindred 
ons  in  this  and  other  countries.  The  chief  object  of  these  pubiications 
seminate  throughout  the  country  information  regarding  experiments  at 
?rent  experiment  stations,  and  thus  to  acquaint  farmers  in  a  general 
Ji  the  progress  of  agricultural  investigation  on  its  practical  side.  The 
tierein  reported  should  for  the  most  part  be  regarded  as  tentative  and 
ve  rather  than  conclusive.  Further  exi)eriments  may  modify  them,  and 
ice  alone  can  show  how  far  they  will  be  useful  in  actuaT  practice.  The 
the  stations  must  not  be  dei)ended  upon  to  jiroduce  **  rules  for  farming." 
apply  the  results  of  exj)eriments  to  his  own  conditions  will  ever  remain 
dem  of  the  individual  farmer. — A.  C.  True,  Director,  Office  of  P^xjKTi- 
itions. 
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T0P-DB£86IXa  fi&ASS  LAA.^ 

Grass  lands  require  special  fertilizer  treatment.     After  the  meadow 
IS  been  established  on  land  of  good  fertility  and  in  good  tilth  and 
■ope  of  hay  are  removed  each  year,  the  original  supply  of  plant  food 
diminished    and   the  productiveness  of  the  meadow   necessarily 
HTeaser^.     In  order  to  maintain  its  profitable  yielding  capacity  the 
ipply  of  plant  food  must  be  kept  up  through  fertilization.     The 
ethod  of  applying  fertilizers  presents  some  difficulties  which  are  not 
icountered  in  fertilizing  the  soil  for  most  of  the  other  crops.     Tlie 
rass  remains  upon  the  land  continuously  for  a  series  of  years  and 
bere  is  no  opportunity  for  plowing  under  green  manure  or  applying 
tmyard  manure  or  commercial   fertilizers  and  inc()rj)()rating  the 
ame  into  the  soil  from  the  time  one  crop  is  removed  until  the  succeed- 
ng  one  is  put  in,  as  can  be  done  in  the  culture  of  annual  crops.     Fur- 
thermore, the  coarser  undecomposed  material  of  barnyard  manure 
which  remains  upon  the  meadow  is  likely  to  be  raked  up  with  the  hay, 
which  is  a  decided  disadvantage,  and  the  manure  sometimes  also  has 
the  effect  of  reducing  the  quality  of  the  grass  by  causing  a  rank 
growth  and  by  the  introduction  of  weeds.     The  use  of  commercial 
fertilizers  on  meadows  has  the  advantage  of  leaving  the  barnyard 
Bumure  produced  on  the  farm  available  for  other  crops,  to  which  it 
ttnbe  more  readily  and  satisfactorily  applied.     If  barnyard  manure 
J^tobe  used  on  a  meadow  it  should  be  applied  as  a  uniformly  fine 
tnd  well-rotted  compost. 

For  the  different  reasons  given,  and  also  on  account  of  the  greater 
availability  of  the  plant  food  they  contain,  certain  commercial  fer- 
tilizers are  better  adapted  to  top-dressing  grass  lands  than  barnyard 
^nure.  ITie  farmer  must  know,  however,  the  kinds  and  quantities 
tf  fertilizers  best  suited  for  this  purpose,  at  what  time  the  applica- 
tion should  be  made,  and  whether  under  ordinary  conditions  he  may 

*A  inogress  record  of  experimeutal  InqoirleB*  published  without  aMumption  of 
^■ponsiblllty  bj  the  Departmeot  for  the  ODrrectnesa  of  the  facta  and  GOOChiaiooB 
■(ported  by  the  stationa. 

*  Compiled  from  Rhode  Island  Sta.  Buls.  57,  71,  82»  W»  Wk 
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expect  a  profitable  return.  These  questions  have  been  studied  by  the 
Rhode  Island  Station  in  an  experiment  extending  over  a  period  of 
six  years,  and  the  results  obtained  are  here  briefly  summarized. 

The  experiments  were  begun  in  1899  on  three  plats,  numbered  IT, 
19,  and  21.  Since  1893  these  plats  had  been  devoted  chiefly  to  the 
growth  of  leguminous  crops  and  had  received  annually  180  pounds 
of  muriate  of  potash  and  a  quantity  of  phosphoric  acid  approxi- 
mately equivalent  to  an  application  of  1,200  pounds  of  acid  phos- 
phate containing  from  13  to  14  per  cent  of  available  phosphoric  acid. 
During  this  same  period  plats  19  and  21  received  each  year  150  and 
450  pounds  of  nitrate  of  soda  per  acre,  respectively,  while  plat  1" 
received  no  nitrogen  and  had  probably  not  received  this  element  for 
from  15  to  20  years.  In  1897  all  plats  were  treated  with  1  ton  per 
acre  of  slaked  lime.  In  1898  7.5  pounds  each  of  common  red  cIotbt 
and  redtop  and  15  pounds  of  timothy  per  acre  were  sown,  with  barley 
as  a  nurse  crop.  The  yields  of  hay  obtained  in  1899  were  as  follows: 
Plat  17,  5,075  pounds;  plat  19,  6,300  pounds,  and  plat  21,  6^13 
pounds  per  acre.  The  hay  from  the  no-nitrogen  plat  consisted  almost 
entirely  of  clover,  while  the  crop  from  the  other  two  plats  was  largely 
redtop  and  timothy.  The  results  of  this  season  indicated  that  large 
crops  of  grass  require  considerable  quantities  of  immediately  assimila- 
ble nitrogen  applied  early  in  the  season,  and  that  good  crops  of  clover 
can  he  grown  on  limed  land  without  supplying  nitrogen  in  the  form 
of  commercial  fertilizers.  Allowing  20  per  cent  for  shrinkage  in  tb 
hay  and  estimating  the  value  of  the  different  crops  at  from  $9  to$lS 
per  ton,  plat  17  gave  a  difference  of  $6.09  per  acre  over  the  cost  of  tb 
fertilizer  applied;  plat  19  a  difference  of  $14.34,  and  plat  21  of  $19.® 

In  1900,  soon  after  the  grass  started  to  grow,  all  plats  received  tb 
regular  dressing  of  potash,  phosphoric  acid,  and  nitrogen,  but  in  iW 
the  fertilizer  application  per  acre  was  changed  to  807.5  pounds « 
acid  phosphate,  containing  130  pounds  of  phosphoric  acid;  200*8 
pounds  of  muriate  of  potash,  furnishing  100  pounds  of  potash,  iB* 
133.52  pounds  of  nitrate  of  soda  on  plat  19  and  400.56  pounds  • 
plat  21,  supplying  21  and  63  pounds  of  nitrogen,  respectively. 

Throughout  the  entire  experiment  plat  17  received  no  nitrogen; 
19  a  one-third  ration,  and  plat  21  a  full  ration.     The  results  ob 
with  the  modified  application  emphasized  the  need  of  properly 
justing  the  quantities  of  the  different  elements  given  in  the  ferti 
application.     The  reduction  of  the  nitrate  of  soda  from  450  to 
pounds  and  of  the  acid  phosphate  from  1,200  to  807.5  pounds  and 
increase  of  the  muriate  of  potash  from  180  to  200.52  pounds  red' 
the  cost  of  the  application  and  resulted  in  higher  profits.     The 
ment  of  the  plats  in  1902  was  essentially  the  same  as  the  year  be 
with  the  exception  that  the  quantity  of  muriate  of  potash  was  nxl^l 
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to  303.26  pounds,  furnishing  150  pounds  of  actual  potash  per  acre.  ^H 
Duriug  the  last  two  years  of  the  six-year  period  the  fertilization  was  ^H 
the  same  as  in  1902.     The  principal  data  secured  in  the_  experiment  ^H 
are  shown  in  the  following  table:                                                                .  ^| 

Kc4hM«   obtainad  in  a  *lt-year  fertiliBer  experiment  on  groan  land  at  tht  Rhode  ^H 

Island  tlliition.                                                                ^H 
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The  results  for  the  six  years  show  that  without  nitrogen  an  average 
of  1.70  tons,  with  one-third  the  full  application  2.51  tons,  and  with 
the   full  application  of  nitrogen  4.03  tons  of  field-cured   hay   waa 
^secured  per  acre.     A  satisfactoi-y  stand  of  timothy  waa  maintained 
:*or  the  six  years  only  on  the  plat  which  received  the  full  ration  of 
liitrogeu,  and  this  plat  also  produced  the  highest  market  grade  of  hay. 
3t  was  found  tlial  where  the  full  ration  of  nitrogen  was  given  a  ton 
of  field-cured  hay  removed  from  the  soil  32  pounds  of  potash,  13.1 
;poands  of  nitrogen,  and  fi.5  pounds  of  phosphoric  acid.     In  each  of 
three  years  in  which  determinations  were  made  more  nitrogen  was 
supplied  in  the  full  ration  than  was  removed  by  the  crop.     AVith 
.potash  and  phosphoric  acid  alone  tlie  value  of  the  crop  per  ncre 
exceeded  the  cost  of  the  fertili/^rs  on  an  average  per  year  by  $8.-10; 

■*irith  one-third  the  full  nitrogen  application,  by  $15.88.  and  with  the 
♦iiH  application  of  nitrogen  bv  $30.27.     Determinations  of  the  shrink- 
t«gu  in  barn-curing  hay  showed  that  it  ranged  from  about  13  to  19 
tXT  wnt. 

For  three  years  an  experiment  was  conducted  on  two  plats  to  deter- 
*>unc  the  best  quantitv  of  phosphoric  acid  to  be  applied  per  acre. 
;-An  average  annual  yield  of  4.1(5  tons  of  barn-cured  hay  was  obtained 
Sphere  40  pounds  of  phosphoric  acid  was  applied,  and  4.54  tons  of 
ISelfl-cnred.  hay  where  60  pounds  was  used.     A  potash  test  was  con- 
Enacted  ou  the  siinie  plan.     The  average  annual  yield  of  field-cured 
Jbay  where  1.50  pounds  of  potash  were  used  was  5.1  tons  per  acre,  and 
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cial  fertilizers  alone.  The  use  of  400  to  500  pounds  of  acid  phosphu 
and  300  to  350  pounds  of  muriate  of  potash  and  nitrate  of  soda  p 
acre,  applied  from  April  15  to  25,  is  suggested  as  being  best  adapt 
for  use  as  an  annual  top  dressing  on  grass  lands  where  a  good  stai 
of  timothy  and  redtop  already  exist,  where  a  too  great  degree  of  s< 
acidity  does  not  prevail,  and  where  commercial  fertilizers  only  a 
used. 

EXTENSION  OF  THE  CORN-OROWINO  AREA."* 

Several  of  the  experiment  stations,  especially  those  of  the  Nort 
western  States,  have  given  much  attention  to  the  question  of  the  e 
tension  of  the  limits  of  successful  com  culture,  and  have  shown  th 
by  careful  selection  of  varieties  and  modified  methods  of  cuitu 
suited  to  the  conditions  this  crop  may  be  successfully  grown  : 
regions  heretofore  considered  entirely  unsuited  to  corn  culture.  Th 
work  is  proving  of  great  value  to  those  regions  in  increasing  ti 
available  supply  of  food  and  forage. 

In  view  of  the  increasing  interest  in  corn  growing  in  Idaho,  G.  1 
Crosthwait,  of  the  Idaho  Experiment  Station,  has  prepared  a  built 
tin  stating  the  need  of  extension  of  corn  growing  in  Idaho  and  gi^ 
ing  brief  directions  regarding  methods  of  culture  suited  to  ths 
region.  Some  of  the  reasons  why  an  extension  of  corn  culture  i 
Idaho  is  recommended  are  stated  as  follows: 

(1 )  It  is  needed  In  our  rotations.  Wheat  can  not  be  raised  on  the  same  groun 
contluuouslj'.  Many  farms  in  Idaho  are  becoming  less  fertile  than  formerl 
from  this  very  cause,  and  a  change  must  be  made.  A  systematic  and  ratlom 
rotation  should  be  practiced.  Wheat  should  be  followed  by  some  rotation  cro| 
such  as  clover,  and  this  by  corn.  W^heat  could  then  again  be  sowed  and  th 
rotation  repeated.  Each  crop  might  be  raised  two  years.  This  makes  a  simpl 
and  effective  rotation,  and  one  that  would  greatly  benefit  most  of  our  lant 
(2)  Corn  would  he  a  very  valuable  addition  to  our  feeding  operations  for  wort 
ing  animals,  fattening  animals,  and  dairy  animals.  (3)  It  is  also  needed  ft) 
human  food.  Corn  is  being  shipped  in  for  grinding  into  corn  meal.  (4)  In  th 
minds  of  those  who  have  studied  the  matter  there  is  no  longer  any  doubt  tha 
com  can  be  profitably  raised  in  many  sections  of  Idaho.  The  average  yield  I 
the  State  in  190.S  was  34.5  bushels  per  acre.  1  bushel  higher  than  that  of  an 
other  State  in  the  Union. 

The  following  directions  regarding  methods  of  culture  suited  t 
Idaho  and  regions  with  similar  conditions  are  given : 

Selection  and  test  of  seed. — If  seed  must  be  purchased,  it  should  be  that  wbic 
has  been  raised  under  climatic  conditions  similar  to  those  under  which  the  cro 
Is  to  be  grown.  The  seed  having  been  decided  upon,  the  best  eArs  should  h 
carefully  selected.  As  a  rule,  average-sized  ears  with  deep  grains  closely  sc 
opon  a  small-sized  cob  should  be  selected. 

Take  a  few  grains  from  dlflFeront  parts  of  the  ear  and  plant  them  in  a  box  o 

o  Compiled  from  Idaho  Sta.  Press  Bui.  5,  n.  ser. 
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«oil,  sand,  or  sawdust  setting  the  box  in  a  moderately  warm  place.     If 
e  grains  taken  from  any  ear  do  not  sprout  in  a  week,  it  is  better  to  diHnird 
Kir. 
paxation  of  seed  bed. — Next  in  importance  to  the  selection  and  testing  of 

if.  Indeed,  it  is  not  of  equal  importance,  is  the  preparation  of  the  soil  f(»r 
reception  of  the  seed.  Certain  it  is  that  no  subse<iuent  efforts  can  atone 
lack  of  preparation  before  planting.  Where  it  can  be  done  it  is  usually 
to  plow  tbe  ground  in  the  fall.  In  this  way,  the  soil  is  in  a  condition  to 
rb  the  rainfall  instead  of  allowing  it  to  run  off.  The  frosts  of  winter  laid 
action  of  tbe  atmosphere  tend  to  crumble  the  soil  and  to  cause  the  organic 
ter  in  the  »oil  to  disintegrate  and  become  available  as  plant  f(K>d.  Many 
miefl  of  tbe  corn  are  destroyed,  such  as  cutworms  and  grubworms.    The 

may  be  worked  earlier  in  the  spring  as  the  surface  is  drier  than  that  of 
I  not  plowed,  although  there  may  be  more  water  in  the  lower  layers  of  soil. 
.^over  crop  sown  in  the  fall  after  fall  plowing  and  turned  under  in  tbe  spring 
beneficial.  Rye  is  a  good  cover  crop  and  may  be  grazed  when  the  ground 
not  too  soft.  (A  heavy  clay  should  not  be  plowed  in  the  fall,  if  tbe  winter 
ins  are  excessive,  as  the  soil  will  run  together  and  l>ecome  compact.)  As 
rly  in  tbe  spring  as  the  ground  is  dry  enough  to  work,  the  soil  should  be 
sked  and  harrowed  to  retard  the  evaix)ration  of  the  moisture.  The  soil 
Kmld  be  kept  in  good  condition  until  planting  time,  no  crust  being  allowinl  to 
snain,  as  it  will  permit  the  moisture  to  escape.  If  the  soil  is  properly  culti- 
tted  there  will  be  no  clods  to  contend  with  and  the  seed  bed  will  be  soft  and 
leUow  for  tbe  reception  of  the  seed.  A  quick  germination  and  a  rapid  growth 
le  thus  assured. 

Tiaa  aad  manxier  of  planting. — It  is  best  to  plant  ns  soon  as  danger  of  frost  is 
Ter.  espec'ially  in  those  parts  of  the  State  where  the  frosts  of  autumn  come 
arly.  It  is  better  to  risk  a  spring  frost  than  one  in  tbe  fall,  as  the  corn  can 
ecorer  from  a  rather  severe  frost  in  the  spring,  if  the  nodes  or  joints  are  not 
bove  tbe  surface.  The  seed  should  be  planted  deeply  enough  to  be  in  moist 
>il  but  no  deeper.  Shallow  planting  is  preferable  to  deep  planting,  if  condi- 
0D8  i^ermit.  The  thickness  of  planting  will  depend  ui)on  the  size  of  the 
iriety,  tbe  moisture  available,  and  the  fertility  of  the  soil.  If  checked,  prob- 
t>ly  3§  feet  apart  each  way  with  two  or  three  grains  per  hill  will  be  right  for 
rdinary  Idaho  conditions,  or  the  equivalent  if  not  checked. 
C«Itiv»tion. — If  the  soil  is  in  proper  condition  at  planting  time,  the  subsequent 
ire  of  the  crop  is  ordinarily  a  simple  matter.  If  the  soil  is  kept  in  good 
1th  and  free  from  weeds,  the  farmer  has  done  all  he  can  do  in  the  way  of 
iltivation.  A  weeder  or  light  harrow  may  be  used  just  as  the  corn  begins  to 
ppear  and  once  or  twice  more  before  it  becomes  too  large.  This  is  very 
nportant  In  securing  the  two  conditions  mentioned  above.  The  cultivator 
lay  then  be  used  several  times,  care  being  taken  not  to  cultivate  so  deeply 
» to  injure  the  small  roots  so  essential  to  the  growth  of  the  plant.  Cultivation 
boald  not  cease  because  a  certain  time  of  the  year  has  come  or  because  the 
orn  has  reached  a  certain  height.  Shallow  cultivation  to  keep  a  loose  soil 
nalch  for  the  retention  of  moisture  may  often  be  profitably  practiced  after 
lie  stage  when  cultivation  usually  ceases.  Indeed,  the  later  treatment  of  the 
3X)p  often  determines  the  profitableness  of  corn  growing.  Even  where  irriga- 
tion  is  practiced  it  is  better  to  use  less  water  and  to  practice  better  methods  of 
^tivation. 

Harfdtting. — For  the  silo,  com  should  be  cut  when  It  htf  fijwml  tbe  roaetliig 
^  stage  and  Is  entering  the  glazed  stage.     r<ir 
itetr  tbe  maturity  stage  as  It  can  be  handled 
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€orn  for  storage  in  the  crib  sbonM  not  begin  until  the  ear  is  thoroughly  matured. 
This  is  particularly  important  in  those  parts  of  the  State  where  the  fall  and 
winter  months  are  very  wet. 

CmTUEE  OF  FEAiniTS  FOB  FOBAGE.'' 

The  peanut  is  a  valuable  leguminous  plant  for  the  South.*    Ac- 
cording to  the  Twelfth  Census,  the  area  devoted  to  peanut  culture 
increased  from  203,946  acres  in  1889  to  616,658  acres  in  1899,  or 
an  increase  of  153.3  per  c^it,  while  the  total  production  increased 
233.5  per  cent  during  the  same  period.     Tliese  data  show  how  the 
crop  has  grown  in  popularity,  and  has  kept  abreast  with  the  greater 
market  demands  for  the  nuts.     The  market  supplies  are  furnished 
mainly  by  the  South  Atlantic  States,  together  with  Alabama  and 
Tennessee.     The  extension  of  peanut  culture  for  market  purposes 
can  not  be  especially  advised,  but  in  many  localities  the  crop  can  be 
grown  to  good  advantage,  and  is  deserving  of  more  attention  for 
forage  and  soil  renovation.     The  Arkansas  Experiment  Station  has 
grown  peanuts  for  a  series  of  years,  and  in  a  recent  bulletin  has  given 
a  summary  of  its  observations  on  the  culture  and  uses  of  the  plant 
for  stock  food,  together  with  recommendations  for  growing  the  cn^ 
more  extensively  for  this  purpose  in  Arkansas. 

Attention  was  mainly  given  to  the  Spanish  peanut,  a  small  but  pro- 
lific variety,  well  adapted  to  a  wide  range  of  well-drained  soils,  and 
succeeding  well  in  the  sandy  pine  flats,  the  rich  alluvial  river  bot- 
toms, the  prairie  regions,  and  the  mountain  sections  of  this  State. 
This  variety  has  been  observed  to  make  a  good  growth  and  give  prof- 
itable returns  wherever  the  cowpea  can  be  grown  with  success.  On 
some  of  the  worn  and  infertile  sandy  lands  of  the  State  it  has  pro- 
duced greater  yields  of  grain  and  forage  than  com,  and  has  proved 
a  more  reliable  crop. 

A  light  or  gray  sandy  soil  is  recommended  for  all  varieties,  bat 
dark  or  clay  soils  containing  sufficient  lime,  and  soils  treated  with 
barnyard  manure  or  green  manures  are  considered  suitable  when  the 
crop  is  grown  for  forage  or  for  grazing.  It  is  suggested  tliat  the  soil 
be  pr(»])ared  as  for  com,  but  with  the  surface  in  a  finer  and  mellower 
condition.  At  the  station  the  seed  has  been  planted  on  the  tevfl 
ground  and  covered  not  more  than  1  inch  deep  if  moisture  conditions 
were  favorable,  or  about  2  inches  deep  when  planted  late  in  drj 
weather.  The  seed  is  generally  shelled  before  planting,  but  the 
Spanish  variety  is  sometimes  planted  without  shelling,  or  by  am- 
ply breaking  the  pod  in  two  parts.     In  one  experiment  the  statiot 
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obtained  84.4  per  cent  of  a  stand  from  shelled  nuts  and  £15.1  per  c 
from  nuts  only  broken  in  two.  In  a  germination  teat  shelled  nuts  ' 
gave  a  germination  of  98  per  cent;  pods  broken  iu  two,  of  i)l  per 
cent ;  and  whole  pods,  of  78  per  cent.  Whole  pods  were  very  slow  in 
sprouting,  while  broken  pods  grew  quicker,  but  did  not  germinate  so 
promptly  as  shelled  nuts.  The  work  of  shelling  the  nuts  i-equires 
considerable  time,  but  it  was  found  that  the  Spanish  variety  can  be 
quite  huccesafully  shelled  with  a  cowpea  biiller,  the  loss  in  split  seeds 
amounting  to  about  20  per  cent,  being  more  than  compensated  for 
in  the  time  gained.  Means  for  readily  separating  the  broken  from 
the  whole  seed  makes  the  operation  cheaper  and  more  satisfactory. 
It  is  advised  not  to  plant  before  warm  weather  has  set  in  and  is 
likely  to  continue;  but  planting  may  be  done  much  later,  and  espe- 
cially in  the  southern  part  of  the  State,  where  Spanish  peanuts  will  , 
mature  good  crops  even  if  planted  as  late  as  August  1. 

^VTiile  Virginia  and  Tennes-see  varieties  are  usually  planted  at 
tances  of  from  12  to  18  inches  in  the  drill,  the  Spanish  peanut  has 
been  found  to  give  heavier  yields  from  closer  planting.  The  results 
of  experiments  made  by  the  station  show  that  Spanish  peanuts  should 
be  planted  in  rows  2J  feet  apart,  with  the  seed  from  4  to  12  inches 
apart  in  the  row. 

The  methods  of  culture  usually  practiced  with  com,  cotton,  cow- 
peas,  and  potatoes  are  also  recommended  for  peanuts.  Shallow 
cultivation  should  be  given  frequently,  and  if  the  soil  is  in  good 
physical  condition  it  need  not  at  any  time  be  stirred  deeper  than  2 
inches.  The  later  cultivation  sliould  always  be  shallow.  Covering 
the  blossoms  with  soil  is  injurious,  and  experiments  in  determining 
the  effects  of  covering  the  vines  when  in  blossom  resulted  in  a  marked 
decrease  in  yield,  due  to  the  practice. 

Peanuts  grown  for  market  purposes  retpiire  more  care  in  harvest- 
ing than  a  crop  grown  for  stock  food.  As  for  all  crops  requiring 
curing.  dr>\  sunshiny  weather  is  best  adapted  to  this  part  of  the 
work.  In  order  to  prevent  loss  by  sprouting  of  the  ripe  nuts,  har- 
vesting should  be  done  soon  after  the  fii-st  formed  poda  have  matured. 
The  plants  are  generally  loosened  in  the  soil  by  means  of  a  plow 
nmuing  sufficiently  deep  and  constructed  to  cut  the  tap  root  without 
tearing  the  nuts  from  the  vines.  When  the  plow  has  been  run  along 
th<^  rows  in  the  forenoon,  the  vines  are  usually  gathered  in  the 
afternoon  of  the  same  day,  three  or  four  rows  being  thrown  together. 
They  are  then  either  placed  in  small  cocks  or  allowed  to  remain  in 
the  windrow,  and  when  partly  wilted  are  stacked  about  poles  and 
left, to  cure  from  two  to  four  weeks  until  ready  for  picking,  "  The 
.Ian  usually  followed  at  the  station  has  been  to  allow  the  vines  to 
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these  cocks  or  windrows  are  turned  over,  exposing  the  undo-surface 
to  the  drying  effects  of  the  sun.  When  the  vines  have  become 
thoroughly  cured,  they  are  hauled  to  the  barn  and  spread  in  as  thin 
layers  as  the  bam  space  will  allow  and  turned  occasionally  until 
thoroughly  cured."  The  highest  yield  of  nuts,  143.5  bushels  per  acre, 
was  secured  by  the  station  from  the  Spanish  variety  grown  on  a  rich 
garden  soil,  while  on  ordinarily  fertile  soil  of  calcareous  and  siliceous 
formation,  which  is  well  adapted  to  the  crop,  the  Yirginia  white 
variety  yielded  113.6  and  the  Spanish  109,09  bushels  per  acre. 

The  numerous  estimates  made  by  the  station  as  regards  tlie  yield  of  tiay  from 
a  crop  of  peanuts  varies  from  1  to  very  near  3  tons  per  acre.  This  hay  is 
usually  worth  at  legist  $10  per  ton,  and  may  be  considered  a  by-product  wbeo 
the  nuts  are  harvested  for  market.  When  the  Spanish  variety  Is  grown  for  the 
puri)osc  of  being  grazed  by  hogs,  the  hay  may  be  mown  before  the  hogs  are 
turned  into  the  field,  or  it  may  be  grazed  by  cattle,  horses,  sheep,  or  goats  tnd 
the  hogs  then  given  access  to  the  nuts.  ♦  ♦  ♦  Spanish  peaniitB  Intended  for 
grazing  by  hogs  may  be  planted  at  any  time  after  danger  of  frost  is  over  oo  to 
the  first  or  middle  of  July  in  north  Arkansas,  and  as  late  as  tiie  middle  of 
August  in  the  southern  part  of  the  State.  The  time  and  methods  of  plaxitiof 
this  variety  of  peanuts  for  hog  feed  are  quite  adjustable,  and  the  crop  may  be 
associated  with  almost  any  system  of  cropping  practiced  in  the  South.  The 
most  profitable  practices  with  this  variety  consist  in  growing  the  peanuts  with 
some  other  crop,  as  corn,  or  after  some  crop  has  been  harvested.  When  grtiM. 
Irish  potatoes,  crimson  clover,  and  such  crops  that  are  harvested  In  May  and 
June  have  be&i  taken  off,  the  same  fields  may  be  seeded  to  peanuts.  They  aiay 
be  planted  in  missing  places  in  the  cotton  and  com  fields  between  the  hilia  of 
corn  in  the  rows,  or  in  the  middle,  as  is  frequently  the  custom  with  cowpeas. 

WINTERKILLING  OF  FRinT  TEEES.« 

About  once  in  each  decade,  and  sometimes  oftener,  a  severe  wintif 
occurs  in  which  an  unusually  hirge  number  of  fruit  trees  are  killei 
An  examination  of  the  orchards  after  such  winters  shows  ininT 
irregularities  as  to  the  extent  of  the  injuries  in  orchards  differentlv 
located  and  managed.  Some  varieties  of  fruits  are  uniformly  If* 
hardy  than  others,  and  the  winter  injury  to  these  sorts  may  be  trtcrf 
directly  to  their  givater  tenderness.  On  the  other  hand,  trees  nor- 
mally perfectly  hardy  in  a  locality  may  suffer  serious  injury  or  be 
entirely  killed  during  such  *'  test ''  winters,  while  other  trees  of  the 
same  varieties  in  the  same  orchard  may  escape  injury  entirely.  Duf" 
ing  the  prolonged  cold  winter  of  15)0H-4  great  losses  were  suffered  1? 
orchardists  in  the  Lake  Erie  t>each  bolt.  Some  orchards  were  entirely 
destroyed;  others  were  apparently  uninjured  and  came  through  the 
winter  in  a  vigorous,  hanly  condition ;  and  still  others,  while  sufer 
ing  severely,  yet  contained  sections,  rows  or  parts  of  rows,  or  indi- 
vidual trees  that  came  through  the  winter  uninjured. 

«  Compiled  from  Ohio  Sta.  Bui.  157. 
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Many  theories  were  advanced  by  the  orchardists  as  to  the  caust»  nf 
thttjc  anomalies,  and  as  many  contradictions  appeared.  The  theory 
of  bsufficient  drainage,  which  might  be  advanced  as  the  cause  of  the 
injury  in  one  orchard,  would  receive  direct  refutation  in  the  next. 
If  an  orchard  on  elevated  ground  escaped  in  one  instance  it  might  be 
partially  or  entirely  killed  in  another.  In  order  to  learn  the  cause 
of  these  irregularities,  the  horticulturist  of  the  Ohio  Exjwriuient 
Station  and  his  assistants  visited  both  injured  and  uninjured  orduirda 
in  Catawba  Island  and  the  peninsula  of  eastern  Ottawa  County,  in 
Ohio,  and  made  a  thorough  study  of  the  matter,  reporting  the  results 
of  their  investigations  in  a  recent  bulletin  of  the  station. 

Their  investigations  show  that  while  a  general  or  direct  cause  of 
the  injury  was,  of  course,  the  severe  and  long-continued  cold  the 
specific  causes  of  the  varying  degrees  of  injury  were  exceedingly 
numerous.  Generally  speaking,  it  was  found  that  where  the  vitality 
of  the  tree  or  orchard  had  been  lowered  by  any  cause  whatever  during 
its  previous  history  the  chances  of  injury  to  the  tree  by  the  cold 
WOTe  by  so  much  increased.  Factors  observed  in  different  orchards 
which  contributed  to  low  vitality  in  the  trees  were  an  insufficient 
degree  of  fertility,  a  low  physical  condition  of  the  soils,  prevalence 
of  San  Jose  scale,  leaf  curl,  peach-tree  borers,  extremely  dry  condi- 
tion of  the  ground  in  some  sandy  and  gravelly  ridges,  "  water-logged" 
soils,  etc. 

Iiijnry  on  bare  gronnd. — There  was  a  marked  contrast  in  the  extent 
of  the  winter  injury  on  bare  soils — soils  given  clean  cultivation — and 
on  covered  soils.  The  bare  soils  froze  deeper  and  the  injury  was  much 
greater  than  on  soils  covered  with  a  mulch  or  other  material.  The 
greater  depth  to  which  bare  soils  freeze  in  winter  than  covered  soils  was 
brought  out  in  an  experiment  made  at  the  station.  A  plat  of  peaches 
in  an  exposed  situation  was  selected  and  a  strip  of  s(k1  10  to  12  feet 
wide  removed  from  one  row,  leaving  the  bare  surface  of  the  soil  fully 
exposed  to  the  cold.  Another  row  alongside  was  left  in  grass  which 
Jwid  been  clipped  and  allowed  to  lie  upon  the  ground.''  AATiere  the 
sod  was  removed  the  ground  froze  to  a  depth  of  18  inches,  while 
nnder  the  thin  sod  covering  of  grass  and  weeds  in  the  other  row  the 
ground  froze  to  a  depth  of  al)out  8  inches.  The  trees  in  the  bare 
ground  "  were  very  slow  in  starting  into  growth  the  following  spring 
of  10O4.  All  of  the  trees  in  this  row  were  seriously  injured  by  the 
cold,  many  large  branches  dying,  while  in  one  case  the  entire  tree 
Was  so  badly  injured  that  but  few  leaves  appeared  throughout  the 
season,  and  these  upon  shoots  so  feeble  and  slender  that  the  tree 
might  well  be  considered  dead.  Later  in  the  season,  however,  some 
of  the  trees  rallied  slightly,  though  all  8howed^^JjggaJ»dcj>f 

o  See  U.  S.  Dept  Agr.,  Farmer^ 

227 


14 

vitality.  The  trees  in  the  sod  ♦  ♦  ♦  did  not  suffer  in  the  least 
degree — all  making  a  healthy,  uniform  growth  during  the  season  of 
1904." 

Value  of  cover  crops. — The  value  of  an  annual  cover  crop  as  com- 
pared  with   clean   cultivation   was   found   in   an   orchard    eighteen 
years  planted,  one-half  of  which  had  been  cultivated  during  the  first 
half  of  each  season  and  then  sown  to  crimson  clover,  while  the  other 
half  was  given  clean  cultivation  during  the  growing  season*     "  Upon 
the  clean  culture  area  there  was  a  much  greater  percentage  of  injury 
from  the  cold  of  the  winter  than  upon  the  crimson-clover  section. 
AMiere  the  clover  crops  had  been  grown  and  plowed  down  the  trees 
showed  remarkably  healthy,  heavy,  dark-green  foliage,  contrasting 
sharply  with  the  yellowish,  sickly  foliage  of  the  clean-culture  plat" 
Another  grower  in  the  injured-peach  region  stated  that  "  not  a  single 
orchard  or  section  of  an  orchard  of  which  he  knew,  that  had  received 
even  a  light  dressing  of  barnyard  manure  within  the  last  year  or  two, 
had  suffered  noticeably  from  cold." 

Injury  in  scale-infested  orchards. — A  13-year-old  orchard  of  660 
trees  was  found  located  on  shallow  limestone  soil  covered  with  a 
dense,  heavy  growth  of  bluegrass.  The  San  Jose  scale  had  wrought 
havoc  in  the  neighborhood,  but  it  had  been  kept  under  control  in  this 
orchard  by  spraying.  As  a  result,  not  a  tree  in  the  whole  block  was 
killed  by  cold.  Across  the  road  from  this  orchard  was  another, 
located  on  similar  soil  and  also  in  sod,  but  in  which  the  scale  had  not 
been  controlled.     "  The  storv  is  told  in  two  words — entirelv  dead." 

Injury  from  leaf  curl. — Another  instance  is  cited  in  which  an  or- 
chard was  sprayed  in  the  spring  of  1902  for  the  control  of  the  scale, 
with  the  exception  of  three  rows  through  the  middle,  which  were 
overlooked.  As  a  result,  the  scale  increased  rapidly  during  this  se«- 
son  on  those  iinsi)rayed  trees,  and  they  were  also  attacked  by  leaf  cuii 
which  practically  defoliated  them.  The  whole  orchard  was  sprayed 
in  1908,  nevertheless  the  trees  had  been  so  weakened  by  the  leaf  cari 
of  the  preceding  year  that  the  good  care  given  them  in  1903  wis 
unavailing,  and  every  tree  in  the  three  rows  was  killed,  while  every 
tree  on  either  side  of  them  which  had  been  sprayed  came  through  the 
winter  sound,  vigorous,  and  healthy. 

Benefits  from  banking  trees. — A  simple,  easy,  and  very  effectiw 
method  of  preventing  winterkilling  of  peach  trees  was  observed  in 
the  orchard  of  one  grower.  Just  l>efore  winter  set  in  this  growef 
hauled  manure  to  the  orchard,  but  instead  of  scattering  it  beneath  the 
trees  in  the  usual  way  he  banked  a  very  few  forkfuls  immediate 
around  the  stem  of  the  tree.  When  the  supply  of  manure  ran  ort 
peat  or  earth  was  hauled  into  the  orchard  and  banked  around  the  ste» 
of  tlu^  tree  in  the  same  manner.     "  The  results  from  the  use  of  th«» 
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materials  were  unifonn,  and,  surprising  as  it  may  seem,  every  t 
that  received  this  simple  treatment  survived  the  winter  without  thel 
least  injury  from  cold,  while  the  few  troea  and  sections  of  rows  left 
here  and  there  iinbanked  and  serving  as  'checks'  in  the  experiment 
died  almost  to  a  tree."  Another  ort^hard  of  some  500  trees  a  little 
farther  to  the  west  of  tliis  orchard,  "  which  had  received  the  same 
high  culture  and  good  care,  with  the  exception  of  the  simple  banking 
process,  was  almost  a  total  loss."  The  trees  in  these  orchards  were 
extri'Tiiely  vigorous  and  had  made  a  rank  growth,  which  made  them 
(n-fiiliiirly  susceptible  to  injury  by  freezing." 

Orchards  in  tod. — On  tlie  same  farm  trees  on  a  piece  of  ground 
which  was  so  stony  that  it  could  not  be  cultivated  and  which  was 
kept  in  bluegrass  .sod,  with  a  heavy  mulch  of  coarse  material,  such  as 
cornstalks,  barnyard  manure,  etc.,  about  the  .stems,  according  to  the 
true  ■'  sod-and-mulch "  method,  came  through  the  winter  without 
injury. 

These  investigations  bring  out  strikingly  the  necessity  of  such  con- 
tinuous and  thorough  cultural  practices  in  the  orchard  as  shall  main- 
tain the  trees  at  all  times  in  a  vigorous,  healthy  condition.  The  fer- 
tility and  vegetable  matter  of  the  soil  must  be  maintained  by  the 
addition  of  manure  or  the  growing  of  cover  crops.  Spraying  to  qovp 
trol  insect  pests  and  fungus  diseases  nmst  be  thorough  and  unreinife- 
tent.  Trees  on  undraincd  or  very  rich  soil,  trees  woakened  by  over-  I 
bearing  or  hy  borei's,  all  aHke  invite  winter  injiu-y.  Cover  crops  and 
mulches  protect  the  ground  from  deep  freezing  and  resultant  winter 
injurj-.  Sod  serves  the  same  purpose.  Banking  up  the  Ininks  \ 
a  few  shovelfuls  of  manure  or  earth  nppears  to  have  a  inarkt'd  iavoi 
able  influence. 

CBA5BEBBY  CirLTVS£.« 

As  a  recent  Farmers'  Bulletin "  by  L.  C.  Corbett,  of  this  Depart 
ment,  shows,  cranberry  raising  has  from  a  very  small  beginning  grown" 
to  l>e  an  industry  uf  the  first  magnitude  and  receives  more  or  less 
attention  in  19  States.  According  to  the  census  of  IfiOO  the  total 
area  in  cranberries  was  20,364  acres,  yielding  a  product  of  977,516 
bushels;  Massachusetts  standing  first  with  598,900,  New  Jersey 
second  with  '230,221  bushels,  and  Wisconsin  third  with  111,098 
-  busiiels. 

Several  of  the  experiment  stations  have  given  more  or  less  atten- 
tion  to  the  subject.     The   Massachusetts  and   New  Jersey  stations 

"  For  relation  at  enltlTatlim  to  winterkilling  see  U.  S.  Dept.  Agr.,  Farmera' 
Bal.  aia,  p.  12. 

»  Compiled  from  Wiseonsln  Sta.  Bui.  H»:  West  Virginia  Stn.  Bill.  m. 
W*  V.  S.  Dept  Agr..  Farmers'  Bui.  17G.     For  Informntlon  regarding  cranberry 
^BectH  und  dlseuses  iwo  Furnjers'  Buls.  178  mid  221. 
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have  made  thorough  studies  of  insect  enemies  and  fungus  diseases 
of  cranberries  and  the  management  of  bogs  to  control  or  repress 
injuries  from  these  sources,  and  the  West  Virginia  Station  has 
reported  successful  attempts,  under  the  direction  of  L.  C.  Corbett,  to 
grow  cranberries  in  the  mountain  swamps  of  that  State. 

Tlie  Wisconsin  Station  has  been  carrying  on  investigations  with 
cranberries  during  the  past  two  years  in  cooperation  with  the  Office 
of  Experiment  Stations  of  this  Department.  A  recent  bulletin  of 
that  station  presents  a  detailed  account  of  this  work,  which  contain? 
matter  of  general  interest. 

Frost  protection. — Untimely  frosts,  which  occur  practically  every 
month  of  the  growing  season  in  Wisconsin,  often  seriously  injure 
the  crop.  On  the  night  of  August  8,  1904,  frost  ruined  about  60  per 
cent  of  the  fruit  in  Wisconsin,  causing  a  loss  of  approximately 
$200,000.  A  number  of  local  factors  have  been  observed  which  haTB 
lui  impoitant  bearing  on  frost  prevention.  It  has  been  noticed  that 
frost  often  does  not  occur  uniformly  over  a  broad,  level  moorland, 
but  forms  in  patches.  These  frost  patches  occur  where  the  marsh 
is  poorly  drained  or  covered  with  weeds,  grass,  and  moss,  while 
clean,  well-drained,  or  sanded  land  often  escapes.  It  appears  that 
the  solar  heat  absorbed  and  radiated  by  a  clean,  sanded  bog  is  con- 
siderably gr(»ater  than  by  a  bog  covered  over  with  a  mat  of  grass. 
During  the  montlis  of  July  and  August  there  was  a  variation  in  the 
minimum  temperature  of  as  much  as  13°  in  favor  of  the  bare,  sanded 
bog.  On  the  bog  covered  with  clean  vines  also  the  minimum  tem- 
perature was  uniformly  a  little  higher  than  on  a  bog  covered  with 
a  sort  of  blanket  of  dead  grass  and  growing  vegetation. 

The  da  til  given  iu  comparison  of  the  temperatures  over  bare,  sanded  bog.  twJ 
l>og  covered  witli  grass  and  growing  vegetation,  showing  a  diflferenee  in  temiwra- 
ture  in  favor  of  the  sanded  l)og,  can  not  l>e  considered  to  mean  that  the  coveriij 
in  the  one  case  was  tlie  sole  cause  of  difference. 

Tlie  low  specific  heat  of  sand  and  the  consequent  high  heating  of  it  dori* 
days  of  sunshine,  and  also  the  lack  of  evaiwratlon  over  its  surface  becao**'' 
the  lack  of  capillarity  in  bringing  water  to  the  surface,  render  It  espeM 
valuable  as  a  conserver  of  heat.  It  will  thus  be  seen  that  sanding  and  frc«l^ 
from  weeds,  grasses,  or  any  form  of  useless  vegetation  over  the  bog  are  ^ 
very  Important  factors  in  protection  from  frost. 

There  is  a  third  condition,  and  one  wholly  within  the  control  of  aH  cranbeflJ 
growers,  which  is  perhaps  of  greater  importan(?e  than  all  the  others  tojjct^ 
as  a  means  of  frost  protection — that  is,  drainage.  The  effect  of  thoroo^ 
drainage  by  the  use  of  deep  and  close  ditches  in  aiding  in  protectlou  ft** 
frost  can  hardly  be  overvalued.  The  State  Experiment  Station  has  P^ 
through  tlie  past  summer,  In  wliich  tliere  were  several  frosts  and  one  or  ^ 
very  hard  frosts,  without  any  loss  from  freezing  whatever,  notwlthsteu^ 
the  fact  that  certain  parts  of  the  bog  were  not  flooiled  once  during  the  setf* 
On  other  adjoining  marshes  flooding  was  resorted  to  many  times  daring  ^^ 
8umm(»r  for  protection,  and  yet  a  loss  of  about  00  per  cent  of  the  total  tf* 
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WBH   BDSlaiaed   on  tlie  inomliiB  of  Au^st  a     While   this  protertlon   at  tto' 
statlou  wME  Dot  dtic  to  good  drainage  alone,  there  in  no  doabt  lliat  It  bml 
to  do  witta  warding  off  tbe  frosL    And  tbe  three  coDditlone  above  mentioui 
tlinl  is.  good  dnilnuge,  Miuding,  uiid  freedom  from  t'xceeelve  vegetatloo- 
tbe    only    conditfons    ivhicli    could    iiueitunt    fur    this    eiti'u    protection    to 
stall  ou.     •     •     • 

The  sole  nieane  nsed  heretofore  tlironghoiit  the  State  of  Wlscousla  for  pre-' 
tertiou  agnlQst  frost  bus  been  tbnt  of  iliNMliug  tbe  marshes  with  watT^r.  TbHl' 
metbod,  where  the  srstem  (or  biindling  the  water  1e  so  arranged  ttuit  it  tat(f 
be  done  ragildlr.  niid  wbere  the  temperature  of  the  water  ie  Eufficleotly  bl{^. 
Is  a  rery  efficient  metho<l.  and  irlll  doubtlesH  iilways  remain  the  eureat  pn»- 
tecllou  against  severe  frosts,  but  it  may  often  lie  used,  and  uuflouDtMlly  tS- 
uftllinefl  used  to  the  very  serious  damage  of  the  crop.  This,  of  course,  meHn» 
a  Uiorough  flooding  of  tbe  marsb  or  a  flooding  where  It  Is  necessary  lo  put 
tbe  herries  under  water.  However,  such  beavy  Hooding  is  only  necessary 
daring  the  latter  part  o(  the  season,  when  we  are  subject  to  hard  frosts,  and 
tbls  metbod  of  protection  may  be  well  and  safely  UHed  for  the  occasional  and 
nntimely  frosts  ot  summer.  At  such  times  It  Is  seldom  necessary  to  rai^e  tlic 
trnter  over  tbe  surface,  especially  if  the  Hooding  dltcbes  are  cloKe  together, 
for  tbe  high  temperature  of  the  water  at  this  season  and  Its  high  siieclfic 
beat  may  moke  a  small  amount  ample  fur  light  frost  protection.    ■     ■ 

Tl)«  else  and  depth  of  the  ditches  used  In  canveylag  tbe  water  from  Um, 
reservoirs  and  spreading  it  over  H)e  planElu^  are  of  great  Importance,  especlaUjr 
on  nights  of  quick,  heavy  frosts,  when  it  IM  iiei.'essary  to  flood  ah  rapidly 
IKtsalble.  There  should  be  one  or  more  large  main  ditches  extending  from  tbe 
reservoir  through  the  plauUug.  coming  In  contact  with  each  section,  so  that 
each  may  be  Hooded  Independently.     •     •     • 

If  the  greatest  etBclency  would  he  had  in  flooding,  tbe  canal  should  be  bo 
wmstructed  that  tbe  fuJl  head  of  pressure  In  the  reservoir  may  be  carried  to 
the  end  of  the  flooding  cojial.  In  this  case  the  canal  might  be  kept  filled  during 
the  season  of  probable  frost,  the  only  extra  loss  of  water  being  that  which 
would  wiue  from  the  extra  surface  (iresented  for  evaporation  and  tbe  seepage 
through  tbe  side  dam,  an  amount  of  little  (nnBeqaence  In  large  systems.  In 
at  least  three  Instances  in  Wlsc-onslu  tills  year  crops  were  damaged 
(Stent  of  many  thousand  dollars  because  of  the  lusufflricnt  capacity  of  the 
Hooding  canals.  In  each  case  (he  esjiendlture  of  a  few  hundred  dollars  would 
luve  constructed  good  substantial  canals  of  ample  capacity  for  flooding  tit  all 

Saodmg  and  weeding  boga. — Relative  to  sanding  at  the  Wisconsitt 
■Station,  "observations  on  newly  planted  marsh,  both  sanded  and 
II riauiulcd,  would  go  to  show  tliaf  the  iinsanded  bog  promoted  a  more 
'"ttpid  and  vigoroii.s  growth  of  vines,  at  the  same  time  promoting  a 
tt»oFe  rapid  and  vigorous  growth  of  weeds.  While  there  is  no  doubt 
*s  to  the  great  vahio  of  sanding,  the  question  of  tbe  time  of  sHiKling 
"ttist  be  decided  by  each  marsh  owner  for  himself,  it  being  a  question 
"etwwn  the  extra  expense  of  weeding  on  tbe  one  hand  and  tbA 
•pparent  slower  growth  of  vines  on  the  other." 

After  a  Itog  ha.s  been  prepait'd  and  planted  many  growers  leave  it 
*ithout  mtich  further  attention,  as  a  result  of  which  it  is  soon  over- 
Bj  thorough  weeding  and  good  drainage  the  vineAj 
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at  the  experiment  station  produced  at  the  average  rate  of  62.5  barrels 
per  acre,  while  the  average  yield  per  acre  for  the  State  during  the  I 
same  year  was  less  than  5  barrels,  a  result  which  is  decidedly  in 
favor  of  the  well-prepared  and  well-cared-for  marsh. 

Liming. — Experiments  at  the  Wisconsin  Station  were  made  on  the 
liming  of  cranberries,  both  quicklime  and  marl  being  used.  The 
applications  were  made  in  June.  At  the  end  of  the  season  no  effed 
of  the  lime  could  be  observed  on  the  growth  of  the  young  planU 
Liming  the  American  Belle  variety  at  the  Rhode  Island  Starion, 
however,  proved  positively  injurious. 

Harvesting. — The  effect  of  time  of  harvesting  on  yield  was  also 
investigated  at  the  Wisconsin  Station.  Harvesting  in  WisconsiD 
usually  begins  the  forepart  of  September,  no  matter  what  the  condi- 
tion of  the  crop.  In  the  t«st,  berries  were  picked  on  September  8, 24, 
and  October  8.  "  The  growth  during  the  30  days  showed  an  increase 
in  size  of  19  per  cent,  10  to  11  per  cent  being  realized  during  thefir^ 
16  days  and  the  rest  of  the  growth  between  September  24  and  October 
8.  It  will  thus  be  seen  that  almost  19  per  cent  clear  profit  on  a  crop 
would  have  been  realized  could  the  picking  have  been  deferred '^O 
davH.'' 

Grading  cranberries. — After  harvesting,  cranberries  are  graded  ac- 
cording to  size  and  quality.  The  Wisconsin  Station  describes  a  very 
succcvssful  apparatus  for  this  purpose.  The  berries  are  first  pouwd 
in  the  hopper  of  the  machine,  from  which  they  pass  through  a  fan 
blower,  which  takes  out  the  chaff,  etc.  They  then  fall  into  several 
bottomless  V-shaped  troughs.  The  opening  in  the  bottoms  of  tw 
troughs  gradually  widens  with  the  length  of  the  troughs.  Tbeb<^* 
ries  fall  through  the  troughs  at  different  places,  according  to  ^ 
into  separate  compartments.  P^rom  these  compartments  each  gr** 
of  berries  is  carried  over  a  series  of  "  jumpers,"  which  grades  i^ 
according  to  firmness  and  quality.  These  "jumpers"  consist  of* 
series  of  steps. 

The  surface  of  the  steps  is  made  of  glass  or  highly  polished  hard  wood.*'* 
the  good  berry  striking  ui>on  this  hard  polished  surface  rebounds  and,  l^  ^ 
force  is  sufficient  to  raise  it  over  the  curtain  hung  in  front  of  and  a  little  a^^ 
the  surface  of  the  step,  it  falls  over  the  outside  of  the  curtain  and  passpfi  ^ 
into  the  box  with  the  good  berries.     A  series  of  these  steps  are  so  arranf** 
one  l>elow  another  that  the  berry  has  several  chances  of  Jumping  over  the  i^  | 
tains  and  may  get  several  bruises  l)efore  it  finally  reaches  the  box  with  the  P^^ 
berries.     The  poor,  soft,  and  bruised  berries,  being  unable  to  rebound  bec»^ 
of  a  lack  of  elasticity,  slide  from  one  step  to  another,  finally  reaching  the  \if^' 
torn  and  sliding  out  under  the  curtain  into  the  slush  box.     If  any  such  to«I^ 
methods  of  handling  were  used  on  the  apple  or  any  other  fruit,  the  keepl^l 
quality  would  be  entirely  destroyed,  and  it  Is  only  the  very  high  keeping  qualitj 
of  the  cranberry  that  brings  It  through  this  method  of  handling  and  still  mak«* 
it  the  best  keeping  fruit  that  we  have. 
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That  this  process  of  jumping  does  injure  the  keeping  quality  of 
the  berries  is  shown  bv  the  fact  that  the  berries  "  used  for  studv  at  the 
station  always  show  the  first  signs  of  decay  on  those  spots  bruised 
in  going  over  the  jumpers." 

Storage. — Relative  to  storage,  the  Wisconsin  investigations  show 
that  berries  stored  in  a  wet  condition  do  not  keep  well.    A  sjudden 
diange  in  temperature  from  a  cold  to  a  warm,  moist  atmosphere  is 
also  injurious  to  the  keeping  quality,  due  to  a  deposit  of  moisture  on 
the  berries,  which  not  only  aflFects  their  physical  condition,  but  per- 
mits of  the  rapid  growth  of  disease-producing  fungi  and  bacteria  on 
the  fruit.     In  the  season  of  1903,  berries  picked  early  in  the  season 
kept  better  than  Ihose  picked  later.    The  poorer  keeping  (luality  of 
the  late-picked  berries  in  this  instance  is  thought  to  be  due  to  the  wet- 
ness of  the  fall  and  the  consequent  greater  exposure  of  the  late-picked 
sunples  to  moisture  and  cold  nights  rather  than  to  the  extra  ripe- 
ness of  the  berries.     In  1904,  the  late-picked  berries  kept  deci<ledly 
the  best,  and  this  result  seems  to  be  in  accord  with  that  of  cranberry 
growers  generally. 

UME-STTLPHnB-SALT  WA8H.'' 

This  insecticide  in  one  or  another  form  has  for  years  been  relied 
upon  by  the  fruit  raisers  of  the  Pacific  coast  States  in  combating  San 
Jose  scale  and  other  scale  insects.  The  experience  of  westoni  fruit 
growers  with  the  remedy  has  been  very  satisfactory.  On  account  of 
the  demonstrated  eflBciency  of  the  lime-sulphur-salt  wash  in  Cali- 
fornia, Oregon,  and  Washington  preliminary  tests  wore  made  in  the 
East  by  the  Bureau  of  Entomology  and  by  other  investigatoi's  to 
determine  its  value  under  eastern  conditions.  TIiq  first  results  ob- 
tained from  these  experiments  were  not  satisfactory,  but  later  experi- 
naents  have  yielded  such  gratifying  results  that  the  remedy  is  now 
widely  used  and  recommended  by  the  Bureau  of  Entomology  and 
various  experiment  stations,  particularly  in  Illinois,  New  York,  Ohio, 
Connecticut,  New  Jersey,  and  Maryland.  The  chief  advantages 
which  this  wash  seems  to  possess  are  that  it  is  highly  effective  in  the 
destruction  of  the  San  Jose  scale,  other  scale*  insects,  plant  lice,  and 
other  similar  pests.  It  also  controls  to  a  large  extent  the  development 
of  certain  fungus  diseases,  such  as  peach-leaf  curl.  The  remedy  may 
be  applied  during  the  dormant  period  of  fruit  trees,  and  therefore 

•Compiled  from  Ck)Dnectlcut  State  Sta.  Bui.  146;  ininois  Sta.  Circ.  85;  Mary- 
land Bta.  BuL  99;  New  Jersey  Stas.  Bui.  102;  New  York  State  Sta.  Buls.  18:!, 
228,  247,  254 ;  Ohio  Sta.  Bui.  144 ;  U.  S.  Dept  Agr.,  Farmers'  BuL  127 ;  U.  S. 
Dept  Agr.,  Bureau  of  Entomology  Bui.  46;  North  Carolina  Degpt  Agr.,  Bnt 
CIra  13. 
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with  comparative  safety  to  the  trees.     It  may  be  made  at  home  of 
materials  of  known  purity  and  is  comparatively  inexpensive. 

A  ^roat  many  variations  have  been  made  in  the  formula  of  this 
wash  for  the  purpose  of  determining,  so  far  as  possible,  which  are  the 
effective  insecticide  elements  in  the  wash  and  in  what  proportion  the 
combination  is  most  effective.  In  experiments  of  this  sort  at  the 
Connecticut  State  Station  in  1904,  15  formulas  were  tested  containin? 
lime  and  sulphur  in  one  form  or  another.  The  proportions  varied 
considerably,  but  in  general  it  was  found  that  a  boiled  mixture  of 
lime  and  sulphur  containing  as  much  or  a  little  more  lime  than  sul- 
phur was  as  cheap  and  effective  as  any  other  mixture  for  commercial 
orchard  work.  Some  difference  of  opinion  exists  regarding  the 
advisability  of  adding  salt  to  the  mixture.  Some  investigators  find 
the  lime  and  sulphur  mixture  without  the  salt  as  effective  as  when 
the  salt  is  added,  and  therefore  omit  the  salt  as  a  matter  of  conTen- 
ience  and  economy.  One  of  the  formulas  used  at  the  Connecticut 
State  Station  included  14  pounds  each  of  lime  and  sulphur  per  40 
gallons  of  water;  another  contained  20  pounds  of  lime  for  thesame 
amounts  of  the  other  ingredients.  In  Maryland  a  formula  is  recom- 
mended containing  20  pounds  lime,  15  pounds  sulphur,  10  pounds 
common  salt,  and  50  gallons  water.  In  Illinois  the  formula  recom- 
mended by  the  experiment  station  contains  15  pounds  each  of  liiW' 
sulphur,  and  salt  per  50  gallons  of  water.  The  Ohio  Experimfut 
Station  recommends  50  pounds  each  of  lime,  salt,  and  sulphur  ptf 
150  gallons  of  water.  The  formula  recommended  by  the  North  Caro- 
lina department  of  agriculture  contains  20  pounds  lime,  17  pounds 
sulphur,  and  10  pounds  salt  per  50  gallons  of  water. 

In  the  Eastern  States  this  wash  was  first  used  essentiallv  in  the 
form   originally"  recommended   by  California   fruit  growers— after 
thorough  boiling.     Niunerous  experiments  have  been  made  since  that 
time  to  determine  the  proper  length  of  the  boiling  period,  in  onlef 
ii*  to  secure  the  best  results.     According  to  recent  experiments  in  Con- 

necticut, New  York,  (Jeorgia,  and  elsewhere,  it  is  not  necessary  to  boil 
this  wash  for  two  hours,  as  has  sometimes  been  recommendeil.  bul 
equally  satisfactory  results  may  be  obtained  by  boiling  from  thirtj 
minutes  to  one  hour.  Considerable  saving  is  thus  effected  in  ^ 
and  time.  The  North  Carolina  department  of  agriculture  recoin 
mends  that  the  mixture  be  boiled  for  one-half  hour  after  the  lime  i 
thoroughly  slaked.  Where  it  is  desirable  to  avoid  the  inconvenient 
of  boiling  by  the  application  of  artificial  heat,  it  has  l)een  fouD' 
possible  to  prepare  self-boiling  mixtures  containing  lime,  sulph"' 
ind  caustic  soda.  .  One  of  the  most  frequently  recommended  fc 
nulas  for  this  mixture  contains  10  pounds  lime,  8  pounds  sulph" 
md  4  pounds  caustic  soda  per  25  gallons  of  w^ater.     In  preparii 
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mixture  the  lime  is  first  slakpd  in  hot  watpr,  after  which  the 
hur  is  added,  and  later  the  caustic  soda.  Water  in  then  added 
n  time  to  time  to  pi-event  the  mixture  from  bniling  over  and  to 
ntain  a  liquid  consiBtency.  As  soon  as  boiling  ransed  by  the 
iiical  action  ceaKew,  the  antotint  of  water  necessary  to  make  the 
jired  voUime  may  be  added.  In  the  preparation  of  the  Hm  or 
in  boile<l  lime-sulphur-salt  wasli,  it  is  usually  recommended  tliat 
■  5  gallons  of  water  lie  bnm^t  to  the  boiling  point,  «&;«■  which 
)hTir  is  mixed  with  hot  water  to  form  a  paste  and  added  to  tlie 
ing  water.  The  lime  is  then  added  and  water  is  poured  in  from 
8  to  time  to  prevent  the  mixture  from  boiling  ovit.  The  mix- 
I  is  stirred  until  tlie  process  of  slaking  is  completed,  after  whicli 
salt  is  added.  It  should  then  be  boiled,  as  already  indicated,  for 
half  hour  or  longer, 
he  lime-sulphur -salt  wash  was  first  applied  in  the  Eastern  States 

winter  or  early  spring  remedy,  care  being  taken  to  finish  the 
ying  before  the  buds  began  to  swell.  Recenlty  numerous  experi- 
ts  have  been  tried,  particularly  in  New  York  and  Ohio,  in  test- 
the  value  of  the  remedy  as  a  fall  application.  The  results  of 
e  experiments  in  New  York  indicate  that  the  injury  from  the 
lication  of  the  lime-sulphur  wash  in  the  fall  was  very  slight  in 
ca.se  of  peaches,  plums,  and  cherries.  In  some  cases  the  injury 
hardly  noticeable.  As  a  fall  application  the  lime-sulphur  wash, 
-sulphur-salt  wash,  and  lime-sulphur-caustic  soda  wash  were 
it  equally  effective.  In  Ohio  the  application  of  the  insecticide 
le  fall  was  not  detrimental  to  peaches  or  plums,  and  the  destruc- 

of  the  San  Jose  scale  was  as  complete  as  when  the  remedy  was 
lied  in  the  spring. 

*  a  remit  of  the  tests  thus  far  iiiade  at  the  various  agricultural 
riment  stations,  numerous  orchardist«  have  applied  the  lime- 
hiir-sak  wash  to  different  kinds  of  fruit  trees  on  a  conunercial 
^  In  Connecticut,  during  the  sjiring  of  1904,  about  100,000 
i  were  sprayed  with  lime-snlphin"  mixttires  with  generally  aatis- 
jry  results.  In  the  Southern  States,  according  to  the  North  Caro- 
department  of  agriculture,  "  the  limo-sulphur-salt  wash  bids  fair 
ecomo  popular  as  a  winter  spray  for  orchards,  not  only  as  a 
Ay  for  the  San  Jose  scale,  when  that  jjest  is  present,  lint  also  on 
imt  of'  its  general  effect  on  the  tree  in  removing  dead  bark, 
wying  hibernating  spores  of  fungus  diseases,  checking  scurfy 
1,  oyster-shell  scale,  and  to  a  certain  extent  other  insect  pests." 
ng  the  winter  of  1904  the  lime-sulphur-salt  wa^  was  applied  in 
h  Carolina  to  about  75,000  trees  and  with  excellent  results.  Tlie 
ois  Ebiperiment  Station,  one  of  the  first  to  recoimnend  the  use  of 

dpliur-salt  wash  under  eastern  conditions,  refers  to  the  problem 


tphi 
L 


22 

of  eradicating  San  Jose  scale  by  means  of  lime-sulphur   washes, 
as  follows  : 

The  very  extensive  practical  and  experimental  work  of  this  office  for  the 
destruction  of  the  San  Jos6  scale,  carried  on  during  the  past  four  years,  has  now 
demonstrated  the  possibility  of  keeping  this  insect  in  check  by  an  occasional 
treatment,  and  indeed  of  almost  completely  clearing  an  infested  orchard  under 
fairly  favorable  conditions,  by  one  or  iyvo  sprayings  of  the  trees  with  one  of  the 
lime  and  sulphur  washes.    The  materials  for  these  washes  are  not  costly,  are 
easily  obtained  anywhere,  are  prepared  for  use  by  simply  boiling  them  together. 
and  are  applied  with  an  ordinary  spray  pump,  such  as  is  commonly  used  lo 
orchard  work. 

DESTROYING  PRAIRIE  DOGS.<> 

The  prairie  dog  is  well  known  to  the  inhabitants  of  the  western 
plains.  A  full  description  of  the  animal,  its  habits,  and  methods  of 
exterminating  it  is  given  by  Dr.  C.  Hart  Merriam  in  the  Yearbook  of 
this  Department  for  1901,  page  257.  Largely  owing  to  the  indiffer- 
ence of  nonresident  landowners  and  the  destruction  of  the  prairie 
dogs'  natural  enemies  they  have  increased  so  rapidly  and  are  xm 
doing  so  much  damage  that  an  act  was  passed  by  the  Nebraska  legis- 
lature for  1903  declaring  them  to  be  a  nuisance  and  requiring  land- 
owners to  take  measures  for  exterminating  them.  During  the  same 
year  the  Kansas  legislature  made  provision  for  continuing  experi- 
ments in  the  preparation  and  use  of  poisons  for  combating  prairie 
dogs  and  other  injurious  rodents.  According  to  Doctor  Merriam  the 
number  of  prairie-dog  holes  per  acre  varies  from  a  few  up  to  more 
than  100  and  averages  about  25.  Near  Alma,  Nebr.,  the  number  of 
holes  ranged  from  35  to  64  per  acre  and  at  Carlsbad,  N.  Mex.,  the 
number  was  50.  Prairie  dogs  cause  far  more  damage  than  is  gen- 
erally realized.  They  not  only  feed  upon  the  native  grasses  of  the 
range  country,  in  this  way  destroying  so  much  grass  that  the  cant- 
ing capacity  of  the  range  is  reduced  to  about  50  per  cent  of  what  it 
otherwise  would  be,  but  in  tha  cultivated  fields  they  have  also  proved 
very  destructive  to  various  crops,  including  alfalfa,  cereals,  potatoes, 
sugar  beets,  etc. 

The  treatment  which  has  heretofore  proven  most  effective  is  the  usi 
of  strychnin  and  potassium  cyanid.  There  are,  however,  many  ob- 
jections to  the  free  use  of  such  deadly  poisons  as  these,  and  so  difftf* 
ent  methods  of  fumigation,  especially  with  carbon  bisulphid,  haW 
been  tried. 

The  use  of  carbon  bisulphid  has  been  found  effective,  especiallT 
with  small  colonies,  but  is  very  laborious  and  expensive.  The  Ne*i 
braska  Station,  therefore,  attempted  to  find  a  cheaper  substitute  te] 

o  Compiled  from  Kansas  Sta.  Bui.  116;  Rpt  1903-4,  p.  XVII,  Nebraska  8tlj 
Bui.  8(5. 
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carbon  bisnlphid.    It  was  found  that  "  light  hydrocarbon  by-prr 
ucts  of  Pintsch  gas,  which  cost  7  cents  per  gallon,  will   take  tflL 
place  of  bisnlphid  of  carbon,  which  costs  the  fiirm^rs  about  $1.10  perl 
gallon."    "  This  anbstance  is  a  hy-intidiict  funned  in  the  condensj 
tion  of  Pintsch  gas.     ^lien  the  gas  is  compressed  to  fill  the  storagi 
cylinder  of  the  railroad  coadies,  one-tenth   of  the  entire  qiiantit] 
liquefies.     This  liquid  is  useless  for  illuminating  purposes.     As  it  ii\ 
a  constant  product  of  the  Pintsch  gas  factories,  we  may  assume  th»f  • 
it  will  be  abundant  as  long  as  these  factories  operate.     •     *     *     Its 
vnpors  are  heavy  and  readily  penetrate  into  the  recesses  of  the  holes. 
It  does  not  seem  to  be  absorbed  as  readily  by  the  soil  as  carbon  bisol-  _ 

phid."  jl 

The  following  instructions  are  given  regarding  fumigation :  V 

rj>t  one  man  proceed  In  adrani-e  with  a  spade  and  euver  up  all  appareirtiy'' 
deserted  bolea  willi  n  sod.  He  la  to  lie  followed  by  another  man  who  Inncrts 
hrto  e»et  remaining  hole  a  row  or  horse  rtilp  MtnrRtwl  with  the  hydroeiirbon. 
Tbe  diird  man  etoaes  all  the  treated  hoktt.  Working  ia  this  wr.v,  tbree,  nltb  a 
lioy  (o  ru*  crrauda.  can  cover  20  acres  of  an  ureriLge  deg  town  per  .day.  ACtei 
eciUig  over  tlie  fleld  tbe  Qrat  time  It  Is  comparatively  eusf  for  tlie  owner  to  ilrlve 
over  It  each  dny  currying  a  Biujk  of  chips,  a  Jug  of  bydroL-urbon.  and  n  spiide 
In  his  buggy.  He  can  then  treat  any  missed  or  opened  holes  In  a  compnrntlvetj 
short  thne. 

For  very  large  tracts  covered  by  prairie  dogs  It  Is  probable  that  a  comblnal 
of  (lotson  and  fumigation  wilt  prove  most  ecunomieal.  Poisoning  should 
doue  during  the  time  of  year  when  food  ia  scarce.  After  distributing  the  i>olaoD 
once  or  twice  some  time  slimjld  he  nilowei]  to  oiitpsc.  At  the  end  of  this  time, 
wltao  unoccapied  holes  can  be  readily  dtetiugulshed  from  tbose  oeciqiled  by  dogs. 
Ibe  remniBioK  dvga  can  be  killed  by  fumtgatiou.  About  the  only  advuDtiij^e  tu 
naliig  polaon  at  all  Is  the  aavLug  of  labor.  It  seems  to  be  Becessary  to  resort 
luiuigatjoii  in  the  end  to  entirely  estermiuute  a  colony. 

Sti-ychnin  seems  to  have  pn>ven  the  most  effective  poison.     A  foi 
uula  for  preparing  this  poison  is  given  as  follows  in  a  bulletin  of 
Kansas  Station : 

Dissolve  1}  ounces  of  strychnia  snlphHte  In  a  (mart  of  hot  water.  Add  a  quart 
Vt  Btnqi — molasses,  surgbum,  or  tblc^  sugitr  aud  water — and  a  teuspoouful  of 
^rfJ  of  aulse.  Thoroughly  lieut  and  mis  the  ll(i«l<l-  While  hot  pour  It  oier  a 
Srashel  of  clean  wheat  atxil  mix  completely.  Then  stir  In  2  or  more  pounds  of 
■lue  corn  meal.  The  guntitity  of  corn  menl  will  clepend  upon  the  amount  of 
^xtra  mnlstnre  present.  Tbere  should  be  enongli  to  wet  every  grain  of  the 
'Wfaeat  and  no  more.  Care  should  be  taken  that  there  is  no  leakage  from  the 
'Vessel  In  which  tbe  wbeat  la  mixed.  Let  the  poteoued  grain  atiuid  overnight. 
Mud  distribute  It  la  the  early  morning  of  a  bright  day.  Use  a  tahlespoouful  of 
Vbe  wheat  to  each  hole  occupied  by  prairie  dogs,  putting  it  near  the  mouth  of  the 
fetUTow  in  two  to  three  little  bnnches.  Do  not  put  out  the  poison  tn  very  cold 
^K  Stormy  wentber.  It  win  keep  for  n  eoBsiderahle  time,  and  is  much  moii; 
effective  after  u  cold  period,  as  the  animals  are  then  hungry  and  eat  the  grain 
ktadlly.  A  bushel  of  wheat  should  poison  1,000  to  1.200  hole.i.  An  excellent 
~         lUtnte  tot  ttte  oil  of  mtee  In  the  above  formula  can  be  made  by  soaking  2 
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ounces  of  green  coffee  berries  in  the  whites  of  three  eggs.    Let  this  stand  for 
about  twelve  hours  and  use  the  liquid  instead  of  anise  oil. 

Doctor  Merriam  says  "  poisons  are  of  very  little  use  except  in  winter 
and  early  spring,  when  the  ordinary  food  of  the  prairie  dog  is  scarce 
and  difficult  to  obtain." 

The  effectiveness  of  the  systematic  crusade  against  the  prairie  dog 
is  sufficiently  apparent  from  the  fact  that  in  Kansas  it  is  estimated 
that  in  1904  the  prairie  dogs  were  destroyed  over  an  area  of  700,000 
acres  at  an  expenditure  of  about  $1,000.     During  the  three  years  in 
which  this  work  has  been  carried  on  nearly  three-fifths  of  the  whole 
infested  area  of  Kansas  has  been  reclaimed  from  the  prairie  dogs  at 
a  total  expense  of  $3,000.     The  Kansas  law  on  this  subject  requires 
the  township  trustees  to  supervise  the  field,  work  of  killing  prairie 
dogs,  and  it  is  estimated  that  the  work  is  thereby  rendered  more 
efficient. 

It  should  be  noted  that  the  methods  of  poisoning  and  fumigation 
used  in  the  destruction  of  prairie  dogs  are  also  effective  against 
pocket  gophers,  field  mice,  ground  squirrels,  rabbits,  and,  to  a  less 
extent,  rats  and  moles.  Fumigation  with  the  hydrocarbon  by- 
products of  Pintsch  gas  or  with  carbon  bisulphid  may  be  used  for 
animals  which  live  in  open  burrows,  while  the  poison  method  may  be 
used  for  pocket  gophers  and  moles. 

CLEAN  MILK.'' 

The  production  of  clean  milk  is  of  vital  importance  to  infants  and 
invalids  and  of  no  little  concern  to  every  consumer  of  this  highly 
nutritious  food.  It  is  universally  recognized  that  much  of  the  sick- 
ness and  many  of  the  deaths  of  infants  are  due  to  impure  milk,  and 
it  is  also  quite  probable  that  some  of  the  digestive  disturbances  of 
adults  may  have  the  same  origin.  Aside,  however,  from  possiHe 
injurious  effects,  no  one  would  willingly  consume  milk  known  to  be 
impure. 

It  is  the  purpose  of  this  note  to  call  attention  to  the  nature,  extent 
and  means  of  prevention  of  some  everyday  forms  of  milk  contamina- 
tion rather  than  to  discuss  the  transmission  of  diseases,  such  as  tub^ 
culosis  or  foot-and-mouth  disease,  from  diseased  cows  to  human  beings 
by  means  of  milk,  or  outbreaks  of  such  diseases  as  typhoid  fever  or 
diphtheria,  which  have  again  and  again  been  traced  to  the  milk 
supply  infected  through  the  ignorance  and  slovenly  habits  of  persons 
engaged  in  this  business. 

Milk  may  become  contaminated  at  every  stage  from  producticmto 
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consumption.  In  the  udder  of  the  healthy  cow  it  may  acquire  a  J 
disugreeable  odor  or  taste  from  the  food  consumed  by  the  animal  orJ 
may  contain  bacteria.  Whether  or  not  the  latter  are  invariably  pres^i 
ent  iu  the  normal  udder  ia  still  a  matter  of  considerable  discussion.  J 
At  any  rate  these  minute  forms  of  plant  lift-  spoken  of  indiscrim-  I 
inately  as  bacteria,  germs,  microbes,  and  micro-organisms  are  always  J 
present  in  milk  as  it  is  usually  obtained  and  bring  about  in  time  1 
many  changes  in  the  milk,  of  which  souring,  due  to  a  decomposition. J 
of  the  milk  sugar,  with  the  resulting  formation  of  lactic  acid,  is  the  J 
most  familiar.  J 

Doubtless  the  greatest  contamination  of  milk  occurs  at  the  time  of  1 
milking.     In  the  first  few  streams  drawn  are  always  large  nmubera  J 
of  bacteria.     Dust  floating  in  the  air  settles  in  the  open  pail.     The  j 
movements  of  the  animal  and  the  manipulations  necessary  in  milking'j 
loosen  the  particles  of  filth  on  the  udder  and  adjoining  portions  of  I 
the  cow,  and  they  are  collected  in  the  pail  along  with  the  milk.     From! 
the  hands  and  clothing  of  the  milker  are  added  further  impurities,  J 
When  the  yards  or  stable.^  in  which  the  milking  is  done  are  filthy,  I 
when  the  air  is  laden  with  dust,  as  is  always  the  case  when  bedding  is  I 
supplied  or  the  animals  fed  just  previous  to  milking,  when  the  cows 
are  covered  with  dirt  from  wading  in  muddy  pastures  or  unclean- 
yjirds  or  from  lying  in  the  gutter  due  to  faulty  construction  of  stables, 
and  when  milkers  are  slovenly  in  their  habits,  the  quantity  of  filth 
that  gets  into  milk  is  truly  enormous. 

In  an  experiment  reported  by  W.  J.  Fraser,  of  the  Illinois  Station,  ] 
Bome  figures  were  obtained  as  to  the  amount  of  dirt  falling  from 
udders  apparently  clean,  soiled,  and  muddy.     A  dish  of  the  same 
diameter  as  an  ordinary  milk  pail  was  held  under  an  udder  for  4^   ' 
luinules,  while  the  milker  went  through  motions  similar  to  those  made 
in  milking,  but  not  drawing  any  milk.     The  dirt  thus  collected  was 
thoroughly  dried  and  weighed.     As  an  average  of  75  trials  made  at 
different  seasons  of  the  year  it  was  found  that  the  weight  in  grams  of  ' 
dirt  which  fell  from  udders  apparently  clean  was  0.0152,  from  uddera 
slightly  soiled  0.t316,  and  from  muddy  udders  0.8831,     From  these   \ 
data  it  was  calculated  that  from  muddy  udders  1  ounce  of  dirt  would 
fall  into  the  milk  in  32  milkings,  or  that  every  275  pounds  of  milk 
would  contain  1  ounce  of  filth.     After  each  of  the  above  tej^ts  the 
udder  was  washed  and  the  dirt  collected  as  before.     It  was  found  that 
with  udders  apparently  clean  3^  times  as  much  dirt  fell  from  the 
unwashed  udders  as  from  the  same  udders  after  they  were  washed. 
With  soiled   udders  the  ratio  was   18,  and   with   muddy  udders  it 
peachtol  90. 

Conditions  favoring  the  entrance  of  dirt  into  milk  are  also  favor- 
able to  l>act«riBl  contamination.    Data  obtained  at  the  Illinois  Station  j 
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on  this  point  may  be  cite<I.  Dishes  having  an  area  of  about  10  square 
inches,  and  filled  with  a  nutrient  medium  upon  which  bacteria  grow, 
were  uncovered  for  about  one-half  minute  under  various  conditions. 
The  average  numbers  of  colonies  which  developed  in  the  culture 
medium,  and  which  corresponded  presumably  to  the  number  of  indi- 
vidual bacteria  which  fell  into  the  dishes  during  the  exposures,  were 
as  follows:  Exposure  made  in  open  field,  0.9;  barnyard.  13:  weD- 
kopt  bam  during  milking,  32;  poorly  kept  bam  during  milking.  1^8: 
before  feeding,  4G:  after  feeding,  109;  after  brushing  cows,  .S07: 
under  apparently  clean  udders,  578;  under  washed  udders.  192.  This 
affords  some  indication  as  to  the  effect  of  some  of  the  different  opera- 
tions commonly  performed  in  dairying  upon  the  bacterial  content  of 
the  milk. 

Similar  data  have  also  been  reported  by  A.  L.  Haecker  and  C.  W- 
Melick  of  the  Nebraska  Station.  Petri  dishes,  as  in  the  abore 
experiments,  were  exposed  under  udders  which  had  been  (1)  spon|?ed 
with  water,  (2)  sponged  with  5  per  cent  carbolic-acid  solution,  i^] 
smeared  with  vaseline,  and  (4)  merely  brushed  with  the  hand.  The 
motions  of  milking  were  gone  through  with,  although  no  milk  iras 
ilrawn.  When  the  exposures  were  made  in  the  stable  the  number  of 
colonies  which  developed  in  the  petri  dishes  exposed  under  udders 
treated  with  carbolic-acid  solution  was  344,  under  udders  treated 
with  vaseline  34(),  under  udders  treated  with  water  483,  and  under 
iid(ler>  not  treated  1^0.500.  AMien  the  exposures  were  made  in  the 
jxisturo  the  corresponding  numbers  were  86,  92,  120,  and  310.  The 
value  of  sponging  the  udder  with  water  before  milking  as  a  means  of 
reducing  bacterial  contamination  is  apparent. 

Tt  would  be  an  easv  matter  to  multiplv  almost  indefinitelv  oteervi- 
tions  on  the  amount  of  dirt  getting  into  milk  in  the  ordinary  pro 
cesses  of  milking  and  on  the  extent  of  bacterial  contamination.  As  the 
two  are  more  or  less  closelv  associated,  the  number  of  bacteria  indicates 
to  a  certain  extent  the  degree  of  cleanliness  employed.  This  i?  of 
especial  value  in  inspection,  as  the  estimation  of  dirt  in  milk  is 
somewhat  difficult.  The  filth  that  gets  into  milk  is  to  a  large  extent 
readily  soluble  in  the  milk,  and  no  straining,  filtering,  or  centrifuging 
can  remove  it.  Following  milking,  however,  the  number  of  bacterit 
is  constantlv  l)ein<j:  increased  from  unclean  and  unsterile  uteifcib 
and  apj)aratus  used  in  straining,  cooling,  and  transporting  the  milk- 
There  are,  of  course,  manv  other  wavs  in  which  milk  mav  become 
impure.  Exclusive  of  deliberate  adulteration,  those  mentioned  aw? 
however,  the  most  obvious.  The  greatest  amount  of  dirt  comes  fn* 
the  exterior  of  the  cow  during  milking.  Some  of  the  means  of  pr^^ 
ducing  clean  milk  may  be  noted. 

By  using  a  covered  milk  pail,  which  has  been  described  in  a  pre- 
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vious  number  of  this  se-ies,"  W.  A.  Stocking,  jr.,  of  the  Connectici 
Storrs  Station,  found  that  in  a  dairy  where  conditions  of  cleanlina 
were  good  63  jier  cent  of  the  dirt  was  excluded.  When  snch  dirt  wi 
once  permitted  to  get  into  the  milk,  less  than  47  per  cent  could  1 
removed  by  prompt  straining.  Often  the  difference  was  very  muc 
greater  than  the  16  per  e«nt  here  stated.  The  covered  pail  excluded' 
29  per  cent  of  the  total  number  of  bacteria,  while  prompt  straining 
removed  only  11  per  cent.  The  advantages  of  using  a  covered  m" 
pail  seem  apparent  from  those  figures  alone. 

W.  J.  Fraser,  of  the  Illinois  Station,  summarizes  some  of  ihe  mei 
of  improving  milk  supplies  as  follows: 

Keep  Uie  conn  clean,  and  do  not  cotupel  or  allow  tbem  to  wade  and  live  In  Qltli. 
This  meanit  cteuo  jnrdH  and  clean,  well-bedded  stnlls.  tSvory thing  Rhort  Ot 
this  Is  piiNltlvely  rcpnlslve  nnd  Mbould  not  be  tolerated  iiny  longer  In  a  clvilExed 
commiiiiltj. 

Stiip  the  liltby  iirnctlce  known  as  "  wetting  the  te 
drawing  of  n  little  milk  into  tbe  bunds  with  wblob 
during  luliking.  leaving;  tbe  excess  or  filtbj  milk  to  drop  from  the  handa  luUI 
t«fits  iul'i  tbe  pull. 

Wash  all  utensils  clean  bj  Urst  using  lukewarm  water,  afterwards  wasblnf 
to  warm  water,  and  rlusint'  Iti  an  nbundauce  or  bolllni;  water,  tben  csposlnf 
nalil  tbe  next  using  in  direct  sunllgbt.  wblcb  Is  a  good  sterilizer. 

Use  milk  palls,  cans,  etc..  Cor  no  otber  puriiose  but  to  hold  milk. 

Keep  iiut  of  these  utensils  all  soar  ur  tainted  milk,  even  after  they  hare 
Ufied  for  tbe  day.  Cslng  them  for  this  puri>oae  at  any  time  Infects  them  80; 
badly  that  no  aniuunt  of  wuehing  Is  likely  to  clean  them.  Bacteria  are  Inrlstblfl^ 
and  millions  cun  find  lodging  place  In  the  thin  film  of  moisture  that 
Bfter  dishes  are  appai-ently  i:\eim. 

Brush  down  the  cobwebs  and  keep  tbe  barn  free  from  accumulations  of  dust 
■nd  trash. 

Whitewash  the  ham  at  least  once  a  year. 

C.  E.  Marshall  and  W.  R.  Wright,  of  tlie  Michigan  Station,  give 
the  following  outline  for  milk  management : 

(1 1  Tbe  row  should  l<e  sound — no  disense  should  exist  In  the  animal. 

(2)  The  feed  should  be  good  and  free  from  aromatic  sut>stan<-es.  If  tbew 
ftrotuatle  foods  are  used,  they  should  be  employed  according  to  those  methudfe 
wblcb  will  not  cause  odors  or  flaTorw  to  appear  In  tbe  milk. 

(3)  The  cow  should  l>e  groomed  und  hair  about  tbe  udder  preferably  cllpiied. 

(4)  The  udder  should  lie  moistened  during  milking. 

(5)  The  milker  should  lie  n  neat,  tidy  irerMon. 

(0)  The  milker  should  be  free  from  disease  and  should  not  <.-ome  In  contact 
wllb  any  communicable  disease. 

(7)  The  milker's  hands  and  clothes  should  be  clean  while  milking. 

(8)  The  pall  should  be  sterilized. 
f&)  The  stall  should  be  such  as  Ui  reduce  the  amount  of  disturbance  of  du>t 

nnd  dirt 

()0)  There  sh'iuld  l)e  good  light  good  ventilation,  and  good  drainage  iu 
stable. 
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(11)  The  stable  should  always  be  kept  clean. 

(12)  Feeding  and  bedding,  unless  moist,  should  be  done  after  milking. 

(13)  A  dustless  milking  room  is  desirable. 

(14)  Milk  should  not  stand  in  the  stable. 

(15)  If  milk  is  aerated,  it  should  be  done  before  cooling  and  in  pure  air. 

(16)  The  sooner  the  milk  is  cooled  after  milking  the  better. 

(17)  Keep  the  milk  as  cold  as  possible  when  once  cooled. 

O.  F.  Hunziker,  of  the  New  York  Cornell  Station,  summarizes  a 
bulletin  on  the  care  and  handling  of  milk  as  follows: 

Tlie  greater  the  attention  paid  to  scrupulous  cleanliness  in  handling  milk  at 
all  stages,  the  shorter  the  time  that  elapses  between  the  drawing,  straining,  and 
cooling  of  milk,  and  the  lower  the  temperature  to  which  it  is  cooled,  the  greater 
its  freedom  from  micro-organisms,  the  longer  it  will  retain  its  normal  condition, 
the  more  profitable  its  production  will  be,  and  the  more  wholesome  wUl  it  be 
for  old  and  yoimg. 

D.  H.  Bergey,  of  the  University  of  Pennsylvania,  says : 

The  conditions  in  a  dairy  which  appear  to  be  necessary  to  produce  a  milk 
which  is  satisfactory  in  respect  to  its  bacterial  content  may  be  stated  as  foUows: 

(1)  The  selection  of  cows  free  from  inflammatory  disease  of  the  udder. 

(2)  Housing  the  cows  In  clean,  well-ventilated  stables,  with  nonduat-prodQcing 
bedding. 

(.3)  The  systematic  daily  cleaning  of  the  cows  with  currycomb  and  bnufa 
and  the  washing  of  the  uddei'  and  flanks  with  clean  warm  water  a  short  time 
before  each  milking. 

(4)  The  careful  regulation  of  the  diet  and  physical  condition  of  the  cows. « 
as  to  maintain  their  health. 

(5)  The  selecti<m  of  efficient  milkers  and  attendants  who  will  falthfottj 
carry  out  the  minutest  details  of  the  regulations  necessary  to  produce  pore  mlfc. 

(G)  The  provision  of  flowing  water,  soap,  and  towels,  to  permit  the  mllkerato 
wash  and  scrub  their  hands  after  milking  each  cow. 

(7)  The  provision  of  freshly  laundered  cotton  slips  and  caps,  to  be  wont  by 
the  milker  over  his  regular  clotliinf^. 

(8)  The  sterilization  by  means  of  steam  of  the  various  milking,  stralDiod 
coollnj:,  and  bottling  api)aratus  before  each  milking. 

{{))  The  rapi<l  cooling  and  bottling  of  the  milk,  so  as  to  remove  It  i^enua- 
'  nently  from  contact  with  air  at  the  earliest  iK)ssible  moment  The  milk  should 
be  cooled  to  about  40*  F.  before  it  is  bottled. 

(10)  The  transportation  and  storage  of  milk  in  such  a  manner  as  to  prefait 
its  temperature  rising  much  above  the  point  to  which  it  has  been  cooled  daring 
tran8i)ortation,  so  that  it  may  reach  the  consumer  without  undergoing  iny 
alteration. 

CONSTEUGTION  AND  VENTILATION  OF  POITLTBT  HOVaiS.' 

As  an  incident  to  poultry  investigations  of  various  kinds  which 
have  been  conducted  by  a  number  of  experiment  stations  ccwifflder- 
able  attention  has  l>een  given  to  the  construction  of  poultry  houses 
and  the  amount  of  space  per  fowl  which  will  give  best  results  as 
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regards  health  and  productive  capacity.     For  example,  in  a  f 
of  experiments  made  at  the  Maine  Station,  which  have  heen  note 
in  a   previous  bulletin  of  this  series,"  it  was  shown   that  the  I 
resiilts  were  obtained  by  providing  from  8  to  10  feet  of  floor  space  f 
each  hen. 

There  is  great  difference  of  opinion  as  to  the  best  method  of  calcu- 
lating the  numl>er  of  fowls  a  poultry'  house  will  accommodate.  Tlie 
common  metliod  of  calculation  is  based  upon  floor  space,  the  height 
being  considered  immaterial.  Houses  built  on  this  principle  are  low, 
and  consequently  the  least  expensive  that  can  be  constructed.  An- 
other method  of  calculation  is  based  upon  the  amount  of  perch 
room,  while  a  third  is  based  upon  the  volume  or  cubic  contents. 
Various  poultrvmen  recommend  6,  8,  and  10  cubic  feet  of  space  per 
fowl. 

In  view  of  the  widely  divergent  views  on  this  subject  and  the  lack 
of  definite  knowledge  K.  J.  J.  Mackenzie  and  C.  S.  Orwin,*  of  the 
Southeastern  Agricultural  College  of  England,  undertook  a  series 
of  experiments  to  more  definitely  determine  the  amount  of  air  space 
required  by  poultry.  They  studied  the  frequency  and  rate  of  respira- 
tion in  fowls,  the  amount  of  carbon  dioxid  thrown  oiF,  the  amount 
of  vitiation  of  the  air  which  the  fowls  could  stand  without  injury, 
and  examined  different  types  of  poultry  houses  with  reference  to 
their  suitability  for  furnishing  proper  conditions  of  ventilation- 
Assuming  that  the  air  of  poultry  houses  should  not  contain  more 
than  9  parts  of  carton  dioxid  per  10,000  of  air  they  estimated  that 
each  fowl  must  be  supplied  with  about  40  cubic  feet  of  air  per  hour, 
the  requirements  of  small  fowls  being  practically  the  same  as  of 
large. 

In  wooden  pooltry  houses  with  ventilation  at  the  top  the  air  apparently 
dianges  atwut  four  timex  per  hour.  Each  bird  must  therefore  have  10  or  more 
{^hlc  feet  allotte<l  to  It 

Tbe  number  of  birds  a  house  will  bold  depends  on  Its  volume  and  unt  on  the 
floor  space  or  perch  room.  The  maximum  number  Is  found  by  dividing  the 
volume  expressed  as  cubic  feet  by  ten.     We  prefer  to  keep  withlu  tbla  number. 

The  greatest  capacity  can  he  most  economically  obtained  from  a  given  amount 
of  timber  If  tbe  house  Is  cubical  In  shape.  This  can  not  be  quite  realized  In 
practice  owing  to  the  necessity  for  a  sloping  roof,  but  ttie  nearer  one  gets  to  It 
Uie  better. 

Low  houses,  besides  being  nnccouomlcal,  tend  to  Induce  orercrondinf;, 

Orercrowdlng  causes  diminished  egg  production  and  encourages  roup.  tul>«:-    i 
cuIdsEs.  and  other  diseases, 

Tbe  atmosphere  In  a  long,  low  house  with  the  bottom  out  Is  about  twice 
good  as  one  with  the  l>ottom  in.  Tbe  air  chant;es  about  twice  as  quick!)',  a 
It  would  appear  this  must  be  accompanied  by  a  draft. 

o  C.  S.  Dept.  Agr,.  Farmers'  But  114,  p.  18, 

K  Jour.  Southeast.  Agr.  Col..  Wye,  1904.  No.  1.1.  p.  84. 
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Excellent  resnlts,  both  as  regards  ventilation  and  warmth,  ha\ 
been  secured  at  the  Maine  Station  by  the  use  of  the  cnrtained  froi 
I)oultry  house  with  curtained  roosting  closets  shown  in  figures  1  and  : 
This  building  is  14  feet  wide  and  150  feet  long. 

The  back  wall  is  5i  feet  high  from  floor  to  top  of  plate  inside,  and  the  froi 
wall  Is  6^  feet  high.  The  roof  Is  of  unequal  span,  tlie  ridge  being  4  feet  i 
from  the  front  waU.  The  height  of  the  ridge  above  the  flocMr  is  9  feet.  Tl 
Bills  are  4  by  6  inches  in  size  and  rest  on  a  rough  stone  wall  laid  on  the  surfai 
of  the  ground.  A  central  sill  gives  support  to  the  floor,  w^hich  at  times  is  quit 
heavily  loaded  with  sand.  The  floor  timbers  are  2  by  8  inches  in  size  and  ai 
placed  2  feet  apart.  The  floor  is  two  thicknesses  of  hemlock  boards.  All  < 
the  rest  of  the  frame  is  of  2  by  4  inch  stuff.  The  building  is  boarded,  papery 
and  shingled  on  roof  and  walls.  The  rear  wall  and  4  feet  of  the  krwer  part  i 
the  rear  roof  are  ceiled  on  the  inside  of  the  studding  and  plates  and  packe 


Fig.  1. — Two  sections  of  curtain-front  poultry  house. 

^very  hard  with  dry  sawdust.  In  order  to  make  the  sawdust  packing  coatinuoc 
between  the  wall  and  roof,  th6  wall  ceiling  is  carried  up  to  within  6  inches  o 
the  plate,  then  follows  up  inclining  pieces  of  studding  to  the  rafters. 

The  short  pieces  of  studding  are  nailed  to  the  studs  and  rafters.  By  tiii 
arrangement  there  are  no  Bla<^  places  around  the  plate  to  admit  cold  air 
The  end  walls  are  packed  in  the  same  way.  The  house  is  divided  by  cl<» 
board  partitions  into  seven  20-foot  sections;  and  one  10-foot  aectioii  is  reaerve< 
at  the  lower  end  for  a  feed  storage  room. 

Each  of  the  20-foot  sections  has  two  12  light,  outside  windows  screwed  ont< 
the  front,  and  the  space  between  the  windo^^'R,  which  is  8  feet  long  and  3  fee 
wide  down  from  the  plate,  is  covered  during  rough  winter  Ftornia  and  cok 
nights  by  a  light  frame  covered  with  10-ounoe  duck  closely  tacked  on.  This  doo 
or  curtain  is  hinged  at  the  top  and  swings  in  and  up  to  the  roof  when  open. 

A  door  2i  feet  wide  is  in  the  front  of  each  section.  The  roost  platform  is  a 
the  back  side  of  each  room  and  extends  the  whole  20  feet    The  platform  i 
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Ti  ft*t  *l  Incbeo  wide  and  in  3  feet  above  the  floor.  The  rootitii  nre  of  2  by  3 
tDcb  .stuff  plac«d  on  edge  and  are  10  Inches  above  the  ptatforni.  The  Imok  one 
Is  11  inches  oat  from  the  wnll  and  the  space  between  tlie  two  is  Ifl  Inchm, 
living  15  Inches  between  the  front  roost  and  the  duck  curtain,  which  ta 
nuficient  to  prevent  the  curtain  being  soiled  by  the  binla  on  the  roust.  The 
Un  nirtains  In  fmnt  of  the  roost  arc  »>liiiilflr  tn  the  oiio  in  the  front  of  the 
Ufiff.  They  are  each  10  feet  long  and  30  Inches  wide,  hlnfced  at  the  top.  and 
open  ont  Into  the  room  and  fasten  up  when  not  in  use.  Great  care  was  e;terciued 
b  constructing  the  roosting  closets  to  have  them  us  near  air-tight  as  possible. 
Bceiitlng  what  may  be  admitted  through  the  doth  curtain. 

Single  pulleys  are  hung  at  the  rafters  and.  with  half  Inch  ni|>e  fustened  to 
lie  lower  edge  of  the  curtain  frames,  they  are  easily  raised  or  lowcnil  and 
kept  ill  place.  At  one  end  of  the  roosts  a  space  of  3  feet  Is  reserveil  for  ii  cage 
for  broody  hena.  This  being  behind  the  curtain,  the  birds  have  the  same  night 
taDperatnre  when  they  are  transferred  from  tlie  ruosta  to  the  cage.  Six  trap 
OMts  nre  placed  at  one  end  of  each  room  and  four  at  the  other.     (Kig.  2.) 


Tb«j  are  put  near  the  front,  so  that  the  light  may  l>e  good  for  rending  and 
'cnnling  tbe  number  on  the  leg  baa<ln  of  the  birds.  Several  shelves  are  put 
on  the  walls  IJ  feet  above  the  floor  for  whell,  grit,  bone,  etc.  The  dimrs  which 
■dalt  from  one  room  to  another  throughout  the  building  are  frames  covered 
■ith  10-ounce  duck,  so  as  to  make  them  light.  They  are  hung  with  double- 
■i^liiK  spring  hinges.  Tbe  advantages  of  having  all  doors  jiush  froni  a  person 
tre  Tery  great,  as  they  hinder  the  passage  of  the  attendant  with  his  baskets  and 
Win  very  little.  Strips  of  old  ruliher  belting  are  nailed  around  the  studs,  which 
^  doors  mb  against  as  they  swing  to,  so  as  to  Just  cuteh  and  hold  them  from 
"Wnlng  too  easily  by  the  wind.  Tight  board  partitions  were  used  between  the 
V^o*  instead  of  wire,  so  as  to  prevent  drafts.  A  platform  Z  feet  wide  extends 
^rans  itotb  ends  and  tbe  entire  front  of  tbe  building  outside. 
Tbe  bouse  1b  well  made  of  good  material  aod  sbonld  pmre  to  be  dnnblti 
2» 
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It  costs  about  $850.    A  rougher  building  with  plain  instead  of  trap  nests,  with 
the  roof  and.  walls  covered  with  some  of  the  prepared  materials,   instead  of 
shingles,  could  be  built  for  less  money,  and  would  probably  furnish  as  com- 
fortable quarters  for  the  birds  for  a  time  as  this  building  will. 
This  house  accommodates  350  hens — 50  in  each  20-foot  section. 

Even  in  very  severe  weather  when  the  temperature  at  night  was 
considerably  below  zero  and  rose  but  little  above  it  during  the  day, 
w-ith  high  winds,  the  bedding  on  the  floor  and  the  roosting  closets 
remained  dry  and  free  from  offensive  odors.  The  fowls  laid  as 
well  as  their  mates  in  a  large  warmed  house,  their  combs  were  red  and 
their  plumage  bright,  and  they  gave  every  evidence  of  perfect  health 
and  vigor.  "  The  birds  seemed  to  enjoy  coming  out  of  the  warm 
sleeping  closet  down  into  the  cold  straw,  which  was  never  damp, 
but  always  dry,  because  the  whole  house  was  open  to  the  outside  air 
and  sun  every  day.  There  were  no  shut-off  corners  of  floor  or  closrt 
that  were  damp."  No  cases  of  cold  or  snuffles  developed  among  the 
fowls. 

It  is  customary  to  have  the  yards  on  the  south  or  sheltered  side  of 
poultry  houses  to  afford  protection  during  late  fall  and  early  springs 
when  cold  winds  are  common.  With  the  curtained-front  house  nordi 
yards  only  are  to  be  used,  it  being  believed  that  the  necessity  for 
getting  the  fowls  as  soon  as  possible  out  of  the  open-front  house 
where  they  are  really  subject  to  most  of  the  out-of-door  conditions 
during  the  daytime  is  not  so  great  as  when  they  are  confined  in 
closed  houses  with  walls  and  glass  windows.  "  The  clear  open  fnmt 
of  the  house  allow^s  teams  to  pass  close  to  the  open  door  of  the  pens 
for  cleaning  out  worn  material  and  delivering  new  bedding,  and 
also  in  allowing  attendants  to  enter  and  leave  all  pens  from  the 
outside  walk,  and  reach  the  feed  room  without  passing  through 
intervening  pons." 

o 
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FOREST  PLANTING  AND  FARM  MANAGEMENT. 


70BESTRT  AHS  7ABX  SESIONINO. 

Although  agriculture  stands  first  among  American  industries  and 

our  production  of  farm  products  is  greater  than  that  of  any  other 

country,  the  possibilities  of  the  art  of  agriculture  have  hardly  begun 

to  l>e  imderstood.     That  scientific  farming  will  vastly  increase  the 

productive  power  of  the  land  in  the  United  States  is  l>eyond  doubt. 

With  the  advance  of  knowledge  through  tlie  discovery  of  new  truths 

and  the  advance  in  practice  through  the  better  application  of  what 

science  has  already  found  out,  improved  utilization  of  the  country's 

resources  will  make  room  for  a  future  rapid  grow^th  in  population  and 

wealth,  as  expansion  in  territory  has  made  room  in  the  past.    Making 

the  same  land  twice  as  productive  as  before  is  as  good  as  doul)ling  the 

amount  of  land,  if  not  better,  and  we  liave  as  yet  scarcely  scratched 

the  surface  of  the  agricultural  resources  of  the  country  as  a  whole. 

One  of  the  ways  in  which  present  methods  of  farm  management  may 

be  greatly  improved  is  by  better  recognition  of  what  may  be  called 

farm  engineering,  or  farm  designing;  and  this  in  turn  must  give  an 

important  place  to  the  consideration  of  farm  forestry. 

The  farm  designer,  or  farm  architect  as  he  might  be  called,  can  do 
fiiuch  to  improve  the  efliciency  of  farm  operation.  Economical  man- 
agement may  be  attained  by  a  scientific  adjustment  of  the  parts  of  a 
farm,  just  as  the  utility  of  a  great  building  may  be  increased  by  the 
careful  planning  of  a  qualified  architect.  Several  agricultural  col- 
leges and  experiment  stations  have  recognized  this  fact,  and  have 
given  a  distinct  place  to  this  as  a  part  of  the  great  problem  of  how  to 
get  the  most  out  of  the  soil.  The  best  opj)ortunities  to  apply  these 
principles  are  found  in  those  parts  of  the  West  where  new  farms  are 
being  taken  up.  Grenerally  it  is  also  in  these  regions  that  forestry 
can  do  most  for  the  farmer,  for  in  the  treeless  regions,  especially, 
the  full  development  of  the  country  depends  in  no  small  degree  on 
the  establishment  of  forest  plantations. 

From  the  fact  that  trees  take  so  much  time  to  grow,  the  forester 
who  seeks  to  advise  a  farmer  how  he  can  make 
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largely  to  his  prosperity  is  compelled  to  take  a  long  look  ahead  and 
to  consider  the  whole  problem  of  farm  arrangement  In  well-settled 
regions  the  possibilities  of  farm  designing  are  apt  to  be  severely 
limited  by  what  has  been  done  in  the  past.  The  location  of  the 
buildings,  the  division  into  fields,  and  in  many  cases  the  situation  of 
the  timber,  are  now  fixed  facts.  Nevertheless,  even  here  a  decided 
improvement  may  often  be  made,  as  will  be  illustrated  later.  What 
needs  to  be  emphasized  now  is  that  even  in  the  older  parts  of  the 
country  a  farm  should  be  run  according  to  a  definite  and  carefully 
considered  plan,  designed  to  secure  economy  of  operation  and  the  best 
use  of  every  part ;  that  tree  planting  for  farm  purposes  ought  always 
to  take  into  account  this  plan ;  and  that  even  where  standing  timber 
is  already  present  it  may  be  in  the  interest  of  the  best  use  of  all  parts 
of  the  farm  to  cut  this  down  and  plant  elsewhere. 

THE  NEED  OF  FOEEST  PLANTINO. 

Forests  are  indispensable  to  the  highest  material  development  of 
any  country.  We  have  learned  that,  besides  furnishing  the  useful 
timber  products  resulting  from  the  growth  of  trees,  they  conserve 
moisture,  ameliorate  climatic  extremes,  and  purify  the  atmosphere. 
Where  they  are  not  found  naturally,  or  where  they  have  been  thought- 
lessly removed  from  wide  stretches  of  country,  it  becomes  desirable  in 
behalf  of  the  public  welfare  to  plant  trees  in  great  number.  Obvi- 
ously the  benefits  of  such  plantations  will  be  most  widely  felt  if  the 
planting  is  well  distributed  over  the  region.  Further,  it  is  a  work  the 
benefits  of  which  are  shared  by  all,  and  which  all  should  join  in  per- 
forming. 

The  plantations  in  a  definite  region  should  be  made  after  one  gen- 
eral plan,  in  order  to  allot  to  each  farm  its  proportionate  amount  of 
forest.  The  method  of  planting  and  the  position  of  the  planting  sites 
should  evidently  be  made  with  reference  to  a  system  of  farm  manage- 
ment, since  a  forest  is  the  most  permanent  thing  that  can  be  planted 
on  a  farm.     An  example  of  such  a  plan  and  such  a  system  is  shown  in 

fig.  1. 

MISTAKES  OF  THE  PAST. 

It  is  unfortunate  that  a  large  percentage  of  the  plantations  made  by 
farmers  have  been  disappointing.  Yet  some  commercial  plantations, 
such  as  that  of  Mr.  L.  W.  Yaggy,  at  Hutchinson,  Kans.,  have  been 
financially  successful. 

Farm  forest  planting  has  been  practiced  in  some  of  our  prairM 
States  for  more  than  half  a  century,  and  great  good  has  resulted  from 
many  of  the  plantations,  but  the  measurable  increase  in  the  wetlA 
of  the  country  attributable  to  forest  planting  has  been  small,  owing  t9 
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the  choice  of  poor  sites  and  the  use  of  unsuitable  species.  The  artifi- 
cial forests  of  Illinois  would  have  been  worth  many  times  what  they 
are  at  present  if  longer-lived  and  more  valuable  species  had  been 
used  in  the  plantations  instead  of  silver  maple  or  other  trees  of  as 
little  worth.  Species  of  the  greatest  value  have  often  been  ignored 
because  of  their  slow  growth,  and  others,  deserving  to  be  classed  as 
"  weed  trees,"  have  been  used  in  their  place.  Successful  plantations 
of  black  walnut,  hickory,  elm,  oak,  and  other  valuable  trees  are  com- 
mon enough  to  prove  that  the  slower-growing  woods  ordinarily  pay 
best.  Silver  maple,  boxelder,  and  the  like  are  valuable  chiefly  for 
firewood,  and  it  is  easily  possible  to  overstock  the  market  for  cord- 
wood  in  any  locality.  Lumber  woods,  on  the  other  hand,  can  always 
be  disposed  of  in  any  quantity. 

In  order  to  illustrate  the  relative  values  of  the  two  classes,  let  a 
comparison  be  made  between  the  returns  from  a  64-year-old  stand  of 
black  walnut  in  Morgan  County,  111.,  and  a  35-year-old  stand  of  silver 
maple  in  Sangamon  County.  These  were  the  best  groves  of  each 
species  found  in  the  State  during  an  extended  survey  made  in  the 
summer  of  1904.  The  figures  relating  to  the  two  tracts  may  be  best 
contrasted  in  the  following  table : 

Value  of  planted  forests  of  black  walnni  and  silver  maple  on  the  prairies  of 

Illinois, 


Location. 

Age. 

Number 

Average  diameter  breast- 
high. 

Species. 

Area. 

of  trees 
on  area. 

Domi- 
nant 
trees. 

Inter- 
mediate 
trees. 

Sup- 
pressed 
trees. 

^Iftck  walnut . 
^ilTer  iDAple. . 

Morgan  County,  ni 

Sangamon  County ,  ni . . . 

Years. 
61 
35 

Acres. 
0.6 
5.0 

119 
1,478 

Inches. 
19.0 
10.6 

Inches. 
13.3 

Indies. 
9.4 

Location. 

Number 

of  trees 

per  acre. 

Yield  per  acre. 

Total 

value  per 

acre.  6 

Annual 

Species. 

Lum- 
ber." 

Fence 
posts. 

Fire- 
wood. 

value  per 
acre.* 

^lack  walnut . 
Silver  xnaplo. . 

Morgan  County,  III 

Sangamon  County,  ni .. 

198 
264 

Board/t. 
42,000 

1,800 

Cords. 
15 
65 

$1,060 
130 

$5.68 
2.15 

a  From  trees  11  inches  and  over  in  diameter  breasthlgh. 

*  Liumber  at  $20  per  1,000  board  feet,  fence  posts  at  10  cents  each,  and  firewood  at  $2 

cord. 
«  Interest  compounded  annually  at  3  per  cent. 

It  would  be  quite  as  easy  to  show  that  the  returns  from  hickory, 
^Im,  or  some  other  wood  which  can  be  used  when  no  older  than  the 
^naple  would  amount  to  more  than  those  from  the  latter,  but  the  com- 
ison  of  walnut  with  maple  serves  also  to  emphasize  the  greater 

6116— No.  228-05 2 


10 

value  of  a  wood  which  must  be  kept  until  the  trees  attain  a  good  size. 
The  figures  in  the  last  column  represent  the  annual  returns  from  the 
two  plantations  irrespective  of  their  age,  and  are  therefore  directly 
comparable. 

It  is  a  well-known  fact  that  the  great  majority  of  the  forest  planta- 
tions made  in  accordance  with  the  timber-culture  act  were  failures. 
Here,  again,  the  unfavorable  results  were  due  to  poor  sites  and  ill- 
adapted  species,  combined  with  a  lack  of  care  on  the  part  of  planters 
and  the  dishonesty  of  entrymen,  who  regarded  this  law  merely  as  a 
means  of  obtaining  title  to  public  land  without  paying  for  it. 

Plantations  made  by  specialists  and  designed  for  a  special  purpose 
do  not  usually  require  very  elaborate  planting  plans.  It  is  the  small 
woodlot  plantation  that  is  to  serve  many  purposes  in  the  economy  of 
the  farm  which  calls  for  the  most  careful  planning. 

PREPARATION   OF   A   PLANTINO   PLAN. 

As  a  machine  of  production,  a  farm  should  have  a  plan  which  jmo- 
vides  for  the  best  use  of  its  every  part.  The  woodlot  or  fore^it  plan- 
tation should  be  in  a  position  to  contribute  to  the  successful  operation 
of  this  plan,  for  the  trees  may  aflfect  the  atmospheric  drainage,  the 
wind  currents,  and  the  humidity  of  the  air  about  the  home.  At  the 
same  time  a  planting  plan  must  provide  for  sites  which  will  produce 
the  best  possible  growth.  The  arrangement  of  the  fields  and  the  loca- 
tion of  the  fences,  private  lanes,  drainage  systems,  buildings,  and 
farmstead  should  all  be  considered  before  any  forest  planting  is 
midertaken. 

Very  rarely  indeed  have  farmers  deliberately  planned  the  location 
and  make-up  of  their  forest  plantations  with  reference  to  the  needsi 
convenience  and  economy  of  their  farms,  and  the  relative  value  and 
adaptability  of  the  trees  to  be  planted.  Woodlots  have  sometimes 
been  so  poorly  located  as  to  do  actual  damage  to  farms.  Cases  have 
been  observed  in  the  northern  half  of  the  Middle  West  whei'e  wind- 
breaks planted  too  close  to  the  buildings  caused  the  drifting  snow 
of  sc»vere  winters  to  bury  the  houses  15  or  20  feet  deep.  In  the  winter 
of  1899  a  farmhouse  in  the  Red  River  Valley,  North  Dakota,  was 
buried  in  a  snowdrift  for  three  months  because  a  cottonw^ood  grove 
had  been  planted  too  near  it.  In  other  cases  trees  have  been  planted 
near  tile  drains,  which  the  roots  clog. 

It  is  probable  that  not  one-tenth  of  American  farms  are  bciaj 
operated  under  any  permanent  system  of  management.  Before  foieal 
planting  is  undertaken  some  such  system  must  be  adopted,  hofwevCQ 
in  order  to  make  the  future  existence  of  the  forest  plantations  poW 
ble,  for  more  than  half  the  planting  plans  made  since  July  1,  18H 
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Torest  Service,  fundamentally  affect  the  future  management 
arms.  As  very  few  farmers  are  accustomed  to  formulating 
ans,  the  agent  of  the  Forest  Service,  besides  being  called 
give  advice  in  matters  pertaining  to  technical  forestr}%  is 
drafted  into  this  service  as  well.  After  consultation  with 
holder  and  consideration  of  all  the  matters  affected  bv  the 
f  management,  he  is  able  to  bring  out  an  orderly  arrange- 
lich  will  permit  on  the  same  farm  the  practice  of  both  scien- 
iculture  and  scientific  forestry. 
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Tangement  of  forest  plantations  on  a  farm  In  central  Ohio  to  facilitate  scientific 

farm  management. 

A  OOirCRETE  EXAMPLE. 


•lanting  plan  shown  in  fig.  1  was  made  for  a  farm  in  central 
id  illustrates  graphically  the  bearing  that  forest  planting  may 
the  management  of  a  farm.  This  farm  in  Ohio  contains  375 
id  that  part  of  it  which  is  devoted  to  agriculture  is  capable  of 
interest  on  a  capitalization  of  $100  per  acre ;  not  a  foot  of  it 
bed  to  tillage.  That  part  which  was  originally  heavily  tim- 
18  all  been  cleared,  except  a  blue-grass  pasture  of  30  or  40 
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acres  which  is  occupied  by  the  remains  of  the  original  forest,  consist- 
ing of  a  scattered  stand  of  declining  sugar  maple  and  beech  trees. 
This  timberland  embraces  the  most  fertile  part  of  the  farm,  and  inter- 
feres most  seriously  with  the  convenient  and  economical  division  of 
the  farm  into  fields.  If  the  Forest  Service  had  advised  the  owner 
to  attempt  to  rejuvenate  the  dying  trees  and  to  underplant  them  with 
expensive  nursery  stock,  the  instructions  would  have  been  implicitly 
followed,  but  such  advice  would  have  wrought  a  positive  injury  to  the 
landholder.  Instead,  the  planting  plan  advises  that  the  forest  area  of 
the  farm  be  reduced  by  clearing  the  only  natural  timber  left  standing, 
and  that,  instead  of  retaining  the  scattered  growth  now  cumbering 
the  pasture,  trees  suflScient  to  occupy  about  half  the  present  forest 
acreage  be  planted  in  such  positions  as  to  protect  the  farm  from  the 
severe  westerly  winds  prevailing  in  the  region. 
The  owner  was  therefore  advised  as  follows : 

(1)  The  major  part  of  this  farm  is  too  valuable  for  agricultural 
purposes  to  be  devoted  to  forestry.     The  native  timber  now  scattered 
over  the  pasture  is  rapidly  declining,  and  is  reduced  by  every  hard 
storm.     No  natural  reproduction  is  taking  place,  and  while  the  land 
is  grazed  none  can  be  secured.     The  location  of  the  scattered  trees  in 
the  middle  of  the  farm  would  require  expensive  fencing  in  order  to 
protect  them  from  live  stock.     Thus,  it  is  believed  that  the  rejuvena- 
tion of  the  old  forest  on  this  farm  is  impracticable.     Instead,  this 
land,  as  soon  as  the  old  trees  have  all  disappeared  or  been  removed, 
should  be  laid  out  into  permanent  fields.     As  every  well-regulated 
farm,  however,  should  possess  some  timber  land  to  supply  it  with 
fence  posts  and  to  furnish  shade  and  shelter  for  live  stock,  new  plan- 
tations are  recommended.     The  trees  will  take  up  as  little  room  as 
possible,  while  the  arrangement  of  the  fields  in  rectangular  blocks 
will  greatly  facilitate  the  use  of  modern  machinery. 

(2)  The  chief  plantations  should  occupy  strips  5  rods  wide,  run- 
ning from  north  to  south.  One  of  these  strips  should  be  planted  oo 
the  western  border  of  the  farm  and  another  crossing  its  center  doe 
south  of  the  residence.  A  third  should  cut  off  the  block  extending 
east  from  the  southeast  corner  of  the  main  rectangular  tract  b 
addition  to  these  strips,  it  is  advised  that  single  rows  of  trees  te 
planted  on  the  division  lines  between  the  fields,  so  that  they  may  h 
used  as  live  posts  upon  which  to  fasten  wire  to  form  fences.    (S<fi 

fig.  1.) 

(3)  Black  walnut  and  hardy  catalpa  should  be  used  in  equal  pio- 
portions  for  the  belts,  and  should  be  planted  every  4  feet  in  alternate , 
ing  rows,  which  should  be  6  feet  apart.  The  walnut  seed  should  h 
planted  two  years  prior  to  the  introduction  of  the  catalpa  seedliaj^ 
in  order  to  allow  the  slow-growing  walnut  to  get  a  start  before  befl^j 
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crowded  by  the  catalpa.    The  nuts  of  the  walnut  should  be  collected 

as  soon  as  ripe  in  the  fall,  and  should  either  be  stratified  ^  in  moist 
sand  or  planted  immediately  in  their  permanent  site.     These  nuts 

should  never  be  allowed  to  dry  out  after  ripening.  They  are  most 
easily  planted  while  plowing,  by  dropping  them  in  a  furrow  and  cov- 
ering them  with  the  next  furrow  slice.  If  walnuts  are  thus  planted, 
the  squirrels  are  not  likely  to  find  them.  The  ground  between  the 
rows  during  the  following  two  years  should  be  planted  with  corn, 
and  should  receive  good  tillage.  This  can  best  be  done  by  use  of  the 
lister.  After  the  catalpa  seedlings  are  introduced  no  more  corn 
should  be  planted,  but  the  ground  should  be  cultivated  as  long  as  a 
single-horse  cultivator  can  be  run  between  the  rows.  Catalpa  seed- 
lings 12  to  16  inches  tall  and  one  year  old  should  be  used.  They  can 
be  obtained  from  dealers  for  $1.50  to  $5  per  thousand.  The  labor  of 
planting  these  seedlings  may  be  performed  chiefly  by  horsepower. 
Both  walnut  and  catalpa  should  be  planted  in  accordance  with  the 
diagram  shown  at  the  right  in  fig.  1. 

By  consulting  the  illustration  the  reader  will  see  that  the  planting 
plan  subdivides  this  farm  into  eleven  fields — eight  rectangular  ones 
of  equal  area  and  similar  dimensions,  and  three  of  nearly  equal  area 
but  of  unlike  dimensions.  This  division  will  permit  the  application 
of  scientific  crop  rotations,  the  eight  rectangular  fields  being  suited 
to  two  systems  of  four-year  rotations  and  the  three  irreguhir  fields 
to  one  three-year  rotation.  The  convenient  shape,  ease  of  cultivation, 
and  wonderful  fertility  of  this  farm  present  an  excellent  opportunity 
for  the  arrangement  of  such  rotations  of  suitable  crops. 

Trees  planted  on  the  lines  which  separate  the  fields  will  serve  as 
windbreaks  as  well  as  living  fence  posts.  A  method  adopted  by  some 
is  to  plant  Osage  orange  hedges  between  the  fields,  and  every  20  feet 
to  allow  one  of  the  trees  to  grow  to  its  natural  height.  The  remain- 
ing trees  should  be  pruned  to  a  height  of  5  feet  and  kept  within 
proper  limits  for  a  hedge.  Then,  if  this  growth  proves  inefficient  as 
a  fence,  it  can  be  reenforced  by  fencing  wire  stapled  to  the  large  trees. 
If  the  Osage  orange  is  undesirable  or  a  hedge  is  not  wanted,  chestnut 
should  prove  a  desirable  tree  for  the  fence  lines.  The  young  trees 
should  be  planted  about  20  feet  apart,  and  when  they  begin  to  crowd 
each  other  every  alternate  tree  should  be  cut  out.  Round-headed  and 
with  sturdy  trunks,  these  trees  will  form  very  effective  windbreaks 
for  the  intervening  fields.  Their  nuts  will  bring  a  satisfactory  return 
for  the  land  they  occupy,  and  the  trees  which  are  cut  out  will  furnish 
excellent  fence  posts.  The  substitution  of  straight  woven-wire  fences 
for  the  old  zigzag  ones  of  rails  transforms  the  fence  lines  from  breed- 

«  Stratification  is  a  method  of  storing  forest  seeds  to  prevent  them  from  drying 
out    The  seeds  are  stored  in  alternating  hiyers  between  hiyers  of  moist  sand. 
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ing  places  for  noxious  weeds  into  productive  land  upon  which  the 
living  fence  posts  grow  into  a  merchantable  product. 

Such  a  plan  as  this  fixes  the  boundaries  of  the  fields,  locates  the 
private  lanes,  and,  in  fact,  forms  the  skeleton  of  any  future  system  of 
farm  management  that  may  be  applied  to  this  farm. 

A  MODEL  P£AISIE  PABM  PLAN. 

In  order  to  illustrate  a  model  prairie  farm  plan  made  in  accordance 
with  sound  principles  of  forestry,  fig.  2  has  been  prepared.    This 


Fio.  2. — Ideal  plan  of  the  four  quarters  of  a  section  with  location  of  forest 
break  plantations — suited  to  the  prairies  of  Kansas  and  Oklahoma. 


and  wild- 


farm  plan  is  applicable  to  a  large  region  in  the  prairies  of  the  Middle 

Test,  where  windbreaks  are  necessary  to  the  full  development  of  the 

►untry.     It  assumes  that  the  land  is  of  uniform  condition  of  aril, 

id  has  been  surveyed  by  the  rectangular  system  adopted  by  the 

tovemment.    The  public  roads  are  supposed  to  be  located  on  the 

section  lines.    Tlie  application  of  this  model  to  a  country  with  its 
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surface  broken  by  creeks  or  lakes  would,  of  course,  necessitate  a 
modification  to  fit  local  conditions.  The  plan  is  intended  merely  to 
iJluistrate  principles. 

Four  farms  of  160  acres  each  are  shown,  ilhistrating  an  arrange- 
ment suitable  to  each  of  the  four  quarters  of  a  section.  The  fann- 
stead,  or  that  portion  of  a  fami  which  is  occupied  by  the  residence, 
l)am,  orchards,  gardens,  lawn,  and  feedlots,  is  here  shown  as  phiced 
at  the  section  corner  of  each  farm.  ^Miih>  in  a  hirge  proportion  of 
cases  the  location  of  the  farmstead  will  be  determined  by  the  particu- 
lar conditions,  as  water  supply,  toix>graphj%  etc.,  an  arrangement, 
where  practicable,  by  which  the  houses  stand  on  the  section  corners 
will  be  worth  considering. 

The  fields  on  each  quarter  section  have  been  laid  out  to  i^ermit  the 
planting  of  windbreaks  to  protect  the  crops  from  the  hot  soutlnvest- 
erlv  winds  of  summer  and  the  cold  northwesterly  winds  of  winter. 
The  farmsteads  are  also  provided  with  protection  from  winds.  East 
\srin<ls  have  not  been  considered,  because  of  their  infre<[uent  (x^cur- 
rence,  but  a  general  adoption  of  this  plan  on  all  the  farms  of  a  region 
would  aflFord  protection  from  all  points  of  the  compass. 

The  fields,  with  one  exception,  are  all  of  the  same  shape  and  size, 
there  being  on  each  quarter  section  six  fields,  each  22.1  acres  in 
area.  This  method  of  dividing  the  farm  into  fields  will  afiord  an 
opportunity  for  the  application  of  a  scientific  system  of  crop  rota- 
tion, and  the  fields,  being  six  in  number,  will  i)ermit  the  application 
of  a  compound  rotation  embracing  the  use  of  a  i)erennial  crop  like 
alfalfa  in  combination  with  five  annual  crops,  where  tliis  is  di^sired. 
If  the  use  of  a  perennial  is  not  desirable,  the  six  fields  will  permit  the 
nmning  of  two  parallel  three-crop  rotations. 

IBEES  AHD  METHODS  BECOMMENDED. 

The  plan  provides  that  the  forest  trees  shall  be  planted  in  lx»lts 
varying  from  2  to  8  rods  in  width,  except  along  fence  lines.  wh<»re 
they  are  in  single  rows.  The  best  results,  purely  from  tlu»  standpoint 
of  forestry,  will  be  obtained  in  the  widest  belts,  since  trees  are  social 
in  their  habits.  Still  better  tree  gi'owtli  would  be  secured  l)y  planting 
in  compact  blocks.  But  as  agriculture  is  the  fundamental  industry  in 
the  region  to  which  this  plan  applies,  the  tree  planting  is  designed 
only  to  supplement  the  production  of  field  crops.  Eleven  or  12  per 
cent  of  each  quarter  section  is  to  be  devoted  to  forest.  This  is  exclu- 
sive of  the  space  occupied  by  the  single  lines  of  trees  in  the  fence  rows. 

The  species  that  may  be  recommended  for  this  purpose  vary  for 
each  particular  locality  with  conditions  of  climate,  rainfall,  and  soil. 
Considering  the  Middle  Western  States  together,  however,  the  fol- 
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lowing  trees,  when  placed  on  hospitable  soil  fulfilling  the  require- 
ments of  each  individual  species,  may,  in  the  northern  half  of  the 
region,  be  successfully  grown  as  windbreaks: 

Arborvltfle.  White  elm.  Ijaurel-leafed  willow. 

Green  nnh.  European  Inrch.  Russian  golden  willow. 

Boxclder.  Russian  wild  olive.  White  willow. 

Cottonwood.  Western  yellow  pine. 

Cork  elm.  Black  Hills  spruce. 

In  the  southern  half  of  the  Middle  West,  also  the  green  ash,  cotton- 
wood,  white  elm,  Russian  wild  olive,  and  western  yellow  pine  may 
be  successfully  grown,  and  in  addition  the  following  species : 

Chinese  arl>orvltje.  Honey  locust.  Osage  orange. 

Wild  China.  Mesquite.  Tersimmon. 

Black  locust  Russian  niull>erry.  Shittlmwood. 

These  lists  do  not  include  all  of  the  lx!«t  timber  trees  that  might  be 
grown  in  the  Middle  West,  for  many  valuable  timber  trees  will  not 
endure  such  severe  exposure  as  a  windbreak  is  subject  to. 

In  the  establishment  of  a  windbreak  wisdom  is  required  in  the 
placing  of  the  different  species.  A  windbreak  composed  of  more 
than  one  species  is  usually  the  most  effective.  An  excellent  method 
of  arrangement  is  to  place  the  shortest  trees  in  the  outside  row 
(toward  the  prevailing  wind),  to  plant  a  somewhat  taller  species 
next  to  them,  and  to  place  the  tallest  trees  in  a  third  row  on  the  side 
adjacent  to  the  buildings  or  the  area  which  is  to  be  protected.  This 
causes  the  wand  to  strike  the  trees  as  it  would  strike  the  face  of  a 
st<5ep  hill,  deflecting  its  course  upward.  If  the  tallest  trees  of  the 
third  row  consist  of  a  flexible  species,  such  as  cottonwood,  European 
larch,  white  willow,  or  honey  locust,  they  will  bend  before  the  wind, 
an<l  act  as  a  cushion  to  deflect  it  upward  and  over  the  object  to  be 
protected.  A  satisfactory  windbreak  5  rods  in  width,  for  the  pro- 
tection of  the  north  and  west  sides  of  a  farmstead  (see  fig.  2)  and 
adapted  to  Minnesota  and  the  Dakotas,  is  as  follows :  Plant  13  rows 
of  trees,  parallel  to  one  another  and  6  feet  10  inches  apart.  The 
first  two  rows  on  the  north  and  west  edges  of  the  belts  should  consist 
of  Russian  wild  olive,  the  third  and  fourth  rows  of  arborvitae,  the 
fifth  and  sixth  rows  of  boxelder,  the  seventh  and  eighth  rows  of 
irhite  elm,  the  ninth  and  tenth  rows  of  white  willow,  and  the  remain- 
ing three  rows  of  common  cottonwood.  Such  a  plantation,  when 
ttuiture,  will  appear  like  a  wall  with  a  sloping  top,  the  highest  side 
Mng  where  the  cotton  woods  are  planted. 

Carrying  out  this  same  principle  for  Oklahoma  and  Texas,  with  a 
Ainge  in  the  position  of  the  plantations  to  afford  protection  from 
Wrthwest  winds  (see  fig.  2),  the  following  method  is  advised:  The 
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first  two  rows  on  the  south  and  west  edges  of  the  belts  should  consist 
of  Russian  mulberry  or  Osage  orange,  the  third  and  fourth  rows  of 
Chinese  arborvitae,  the  fifth  and  sixth  rows  of  black  locust,  the 
seventh  and  eighth  rows  of  green  ash,  the  ninth  and  tenth  rows  of 
I  white  elm,  and  the  remaining  three  rows  of  honey  locust  or  coninion 
[     wt  ton  wood. 

In  southern  California,  where  the  damaging  winds  come  from  oppo- 
site points  of  the  compass  (from  both  the  southwest  and  northeast), 
a  good  plan  for  a  windbreak  is  one  in  which  the  tallest,  most  flexible 
trees  will  be  in  the  center  rows,  so  that  the  sjxicies  on  either  side  will 
dope  downward  toward  the  outside  edges  of  the  l)elt.  For  such  a 
windbreak  2^  rods  wide  and  consisting  of  7  rows  of  tives,  the  follow- 
ing arrangement  may  be  suggested :  The  three  rows  in  the  middle  of 
the  belt  should  be  of  blue  gum  {Eucalyptus  glohulus)^  the  next  row 
toward  the  outside  on  each  side  should  be  of  Monterey  pine  {Pinus 
radiata)^  and  the  two  rows  occupying  the  two  edges  of  the  belt  should 
be  of  Monterey  cypress  {Cupt'cssus  macrocarpa).  This  same  arrange- 
ment may  be  used  on  a  belt  5  rods  wide  by  doubling  the  number  of 
rows  of  pine  and  cypress  and  increasing  the  gum  to  five  rows.  In 
order  to  construct  a  windbreak  in  California  that  will  be  perfectly 
effective,  the  belts  should  be  placed  on  all  four  sides  of  the  area  which 
is  to  be  protected.  This  is  illustrated  by  the  farmstead  on  the  north- 
west quarter  of  the  section  shown  in  fig.  2. 

The  belts  advised  in  the  model  plan  are  of  sufficient  width  to  pro- 
duce all  the  timber  that  will  be  needed  on  a  farm  of  IGO  acres,  while 
the  fields  are  sufficiently  narrow  to  be  protected  from  winds  by  the 
single  lines  of  trees  occupying  the  fence  rows.  Experiments  have 
demonstrated  that  a  windbreak,  on  level  land,  will  be  efTective  for  a 
distance  of  at  least  ten  times  its  height.  For  perfect  j)rotection  on 
the  model  farms  herein  described,  the  trees  in  the  windbreak  must 
^each  a  height  of  at  least  50  feet. 

An  objection  to  growing  trees  along  fence  lines  has  been  made  by 
fanners  on  the  ground  that  such  trees  steal  the  soil  nourisliment  from 
the  crops  which  are  on  the  edges  of  the  fields.  It  is  true  that  healthy, 
rigorous  trees  make  great  demands  on  the  soil  moisture  in  their  imme- 
diate vicinity,  but  wherever  their  influence  is  felt  as  windbreaks  they 
tonserve  enough  moisture,  by  preventing  rapid  evaporation,  to  more 
than  pay  for  all  that  they  use.  By  planting  a  deep-rooted  crop  like 
alfalfa  under  the  shade  of  the  fence-line  trees,  good  returns  from  the 
land  may  be  secured  in  spite  of  the  fact  that  the  trees  absorb  a  part  of 
its  moisture.  It  is  a  great  mistake  to  begrudge  a  useful  tree  the  space 
it  occupies,  and  particularly  so  in  the  naturally  treeless  prairies  of  the 
3Cddle  West 
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SPECIAL  FEATUBES  OF  FOBEST  PLAHTIHO  ABOUT  THE 

FABMSTEAB. 

On  rare  occasions  it  is  found  to  be  impracticable  to  concentrate  the 
different  elements  of  the  farmstead  in  one  place.  (See  fig.  3.)  In 
the  great  majority  of  cases,  however,  it  is  both  practicable  and  eco- 
nomical to  have  a  farmstead,  and  the  choice  of  its  site  is  of  the  first- 
importance  to  the  landowner. 

If  the  farmsteads  of  several  adjoining  sections  were  laid  out  in 
accordance  with  the  plan  herein  suggested,  four  farmhouses  would 
be  grouped  at  each  crossroads  corner,  bringing  neighbors  together  in 
a  little  settlement.  The  position  at  the  crossroads  is  also  likely  to 
facilitate  the  reaching  of  church,  school,  and  town.  An  argument 
against  such  an  arrangement  is  the  possibility  of  its  leading  to 
neighborhood  quarrels. 

In  many  cases,  however,  uniformity  of  soil  does  not  exist.  The 
farmstead  must  then  be  located  with  reference  to  the  adaptability  of 
the  soil  to  the  forest  growth,  since  a  farmstead  without  trees  for  shade 
and  shelter  is  not  worthy  of  the  name.  The  forest  planter,  therefore^ 
is  often  the  one  to  determine  the  location  of  a  permanent  site  for  the 
farmhouse,  and  he  may  also  lay  out  at  least  the  plan  of  the  farmstead 
itself. 

Fig.  3,  representing  the  farmstead  located  on  the.  southeast  qua^ 
ter  of  the  section  sketched  in  fig.  2,  ha.s  been  prepared  to  show  how 
forest  planting  may  lx>  made  to  help  e\ery  one  of  the  different  parts 
that  go  to  make  up  the  farmstead.  Windbreak  belts,  5  rods  wide,  aie 
located  on  the  north,  west,  and  south  sides  of  the  farmstead.  Open 
spaces  varying  from  72  to  9G  feet  in  width  have  been  provided  to  the 
north  and  west  of  the  buildings  and  orchards,  to  act  as  snow  traps  to 
catch  the  drifts  during  winter  storms.  Every  farmer  is  familiar  with 
the  fact  tliat  a  hedge  or  l>elt  of  trees  on  the  north  side  of  an  east-and- 
west  road  will  cause  the  road  to  be  filled  with  snow  during  winter, 
when  the  wind  comes  from  the  north.  So  the  open  space  on  the  farm- 
stead will  in  the  same  way  trap  the  snow,  and  will  consequently  pre- 
vent any  drifts  from  forming  near  the  barn  or  residence  or  in  the 
orchards.  These  open  spaces  may  be  utilized  for  garden  vegetables, 
sugar  beets,  and  other  annual  feed  crops,  the  accumulation  of  winter 
snows  serving  as  an  annual  irrigation  to  store  up  large  quantities  of 
soil  moisture  for  the  garden,  and  making  the  land  particularly  well 
adapted  to  this  purpose.  The  trees  on  the  edges  of  these  spaces  will, 
for  the  same  reason,  grow  very  vigorously. 

In  this  plan  the  convenience,  health,  and  comfort  of  the  tenants  of 
the  farmhouse  have  all  been  considered  in  the  location  of  both  bam 
And  residence.    The  grouping  of  the  trees  in  the  background  of  the 


a  has  been  made  with  reference  to  adornment,  but  without  an 
mpt  to  enter  into  the  details  of  landscape  gardening.  Tlio  plan 
es  the  lawn  in  such  a  shape,  however,  that  the  landscape  gnr- 
;r  may  have  fiill  scope  for  the  display  of  his  tulents.  A  plan 
|ing,  as  this  one  dix-s,  complete  jirotectioii  from  the  hot  winds  of 
rand  the  r-nl.!  -^tnmi-  of  uinf.-r  "ill  ruM  i.'n;ifl.\'  t.i  lln*  mtvinsic 
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til  of  any  farm  located  in  the  prairie  States.  If  the  fiimier  is 
lagMl  in  the  production  of  beef  and  pork,  the  protection  of  the 
ftyard  and  feedtots  will  economize  the  feed  consumed  by  the  fat* 
ing  animals,  for  it  takes  more  grain  to  produce  a  pound  of  flesh 
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upon  animals  exposed  to  the  cold  north  winds  of  winter  than  upon 
stock  that  is  protected  from  blizzards.  Thus  a  windbreak  takes  the 
place  of  grain  in  maintaining  the  heat  of  the  animal  during  cold 
weather.  On  the  other  hand,  it  will  add  to  the  farmer's  bank 
account  during  the  summer,  for  it  will  afford  shade  and  protection  to 
fattening  animals,  which  lose  flesh  in  very  hot  weather. 

Windbreak  belts  in  connection  with  a  farmstead  form  an  asset  that 
is  none  the  less  real  because  the  actual  money  value  may  not  easily  be 
determined.  The  protection  to  an  orchard  afforded  by  forest  trees  is 
valuable,  since  late  frosts  are  not  likely  to  blight  the  fruit  blossoms* of 
a  protected  orchard.  Forest  belts  on  the  south  and  west  sides  of  the 
farmstead  give  ample  protection  against  the  parching  blasts  from  the 
southwest — the  hot  winds  of  summer,  which  are  destructive  to  fruit  in 
many  parts  of  the  country.  It  is  to  be  understood,  however,  that  the 
forest  plantations  herein  recommended  are  also  to  be  utilized  for  the 
production  of  the  needed  timber  supplies  on  the  farm.  By  judi- 
ciously thinning  the  plantations,  20  acres  of  planted  forest  will  fur- 
nish all  the  fuel  needed  on  a  farm  of  160  acres,  besides  producing 
lumber  for  the  renewal  of  the  farm  buildings.  Many  Kansas  and 
Nebraska  farmers  have  in  twenty  years  grown  cottonwood  trees 
large  enough  for  sawlogs.  Mr.  W.  D.  Rippey,  of  Severance,  Kans., 
cut  200,000  feet  of  cottonwood  lumber  a  few  years  ago  from  trees  of 
his  own  planting.  Mr.  Rippey's  plantations  were  on  uplands  where 
the  soil  is  not  particularly  well  adapted  to  the  growth  of  cottonwood, 
and,  when  lumbered,  were  but  little  more  than  a  quarter  of  a  century 
old. 

On  the  farm  of  Mr.  T.  F.  Eastgate,  near  Larimore,  N.  Dak.,  in 
the  Red  River  Valley,  a  belt  of  planted  cottonwood  trees,  supple; 
mented  by  a  dense  undergrowth  of  wild  plum  bushes,  acts  as  a  wind- 
break and  snow  catcher,  causing  a  snowdrift  to  form  in  winter 
over  the  open  field,  which  is  devoted  to  alfalfa.  In  the  sunmier  <rf 
1904  Mr.  Eastgate  harvested  alfalfa  hay  from  this  field  at  the  rite 
of  more  than  5  tons  per  acre. 

Besides  serving  as  a  windbreak  and  snow  catcher,  thus  nuddof 
the  growth  of  alfalfa  possible  on  this  farm,  the  forest  plantation 
has  produced  cordwood  during  its  twenty-one  years  of  life  at  the 
rate  of  4.74  cords  per  acre  per  annum. 

The  successful  growth  of  alfalfa  on  10  per  cent  of  the  area  of  this 
region  would  double  the  earning  power  of  every  acre  of  land  in  the 
Red  River  Valley;  and,  since  the  thermometer  here  sometimes  falb 
as  low  as  50°  below  zero,  it  is  possible  to  grow  this  extremely  tJ- 
uable  forage  only  by  utilizing  some  contrivance  like  Mr,  Eastgate^ 
windbreak,  to  catch  the  snowdrifts  and  form  during  the  winter* 
protecting  blanket  over  the  plants. 

228 
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CONCLTTSION. 

Forestry  is  but  a  branch  of  the  great  industry  of  agriculture,  but  it 
can  give  important  aid  to  the  farmer  in  getting  sustenance  for  the 
human  race  from  the  soil.  It  has  been  shown  that  where  forest 
planting  is  desirable,  the  planting  plan  is  of  fimdamental  importance 
to  the  management  of  the  farm  which  is  concerned.  The  location 
and  cultivation  of  these  forests  may  either  make  them  peculiarly 
advantageous  or  cause  them  to  become  a  detriment.to  the  economical 
management  of  the  farm. 

The  planting  plans  which  have  been  set  forth  in  the  preceding 
pages  are  not  regarded  as  perfect,  but  are  given  as  suggestions  of  what 
may  be  done  to  make  farm  forest  planting  serviceable.  They  are 
based  on  considerable  practical  experience,  and  it  is  believed  that  they 
demonstrate  beyond  a  doubt  how  far  superior  is  a  well-considered, 
systematic  method  of  handling  the  problems  of  farm  forestry  to  the 
haphazard,  careless  methods  so  often  practiced  in  the  past. 

Farmers  are  now  receiving  instructions  from  the  Department  of 

Agriculture  both  for  the  establishment  of  forest  plantations  and  for 

fhe  inauguration  of  cropping  systems,  but  it  seldom  hapj^ens  that  the 

same  farmer  receives  instruction  in  both  matters  at  the  same  time. 

The  intimate  relations  existing  between  farm  management  and  forest 

planting  are  so  patent  and  their  importance  is  so  great  that  the  two 

should  go  hand  in  hand.     It  is  to  be  hoped  that  as  the  practice  of 

acientific  agriculture  spreads,  model  farms  may  be  laid  out  in  all 

|)arts  of  the  United  States,  on  which  practicable  plans  for  forest 

planting  may  be  demonstrated  and  the  l>est  methods  of  planning  the 

Various  parts  of  a  farm  so  as  to  make  provision  for  an  economical 

%.nd  practicable  system  of  crop  rotation  may  l)e  illustrated.     Farmers, 

order  to  get  the  services  of  Government  experts  in  planning  both 
plantations  and  systems  of  farm  management,  should  make 
pplication  for  instructions  both  to  the  Bureau  of  Plant  Industry 
Xkd  to  the  Forest  Service. 
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FARMERS'  BULLETINS. 


The  following  is  a  list  of  the  Farmers'  Bulletins  available  for  distribution,  showing 
the  number  and  title  of  each.  Copies  will  be  sent  to  any  address  on  application  to 
any  Senator,  Representative,  or  Del^ate  in  Congress,  or  to  the  Secretary  of  Agricul- 
ture, Washington,  D.  C. 

No.  22.  The  Feeding  of  Farm  Animals.    No.  24.  Hoff  Cholera  and  Swine  Plague.   Xo.25.  Pcanuti 
Culture  and  Uaen.   No.  27.  Flax  for  Seed  and  Fiber.   No.  28.  Weeds:  And  How  to  Kill  Them.  No.  21 
Souring  and  Other  Changes  in  Milk.   No.  30.  Grape  Diseasea  on  the  Pacific  Coast.    No.  31.  Alfal/t  or 
Lnceme.    No.  32.  Silos  and  Silage.  No.  83.  Peach  Growing  for  Marlcet.   No.  34.  Meats:  Com  position  and 
Cooking.    No.  35.  Potato  Cnlture.    No.  3G.  Cotton  Seed  and  Its  l*roducts.    No.37.  Kafir  C-om:  Cultnre 
and  Uses.   No.  38.  Spraying  for  Fruit  Diseases.    No.  39.  Onion  Culture.    Na  41.  Fowls:  Care  and  F«ed- 
Ing.    No.  42.  Facts  About  Milk.    No.  43.  Sewage  Disposal  on  the  Farm.    No.  44.  Commercial  F«- 
tilTzors.    No.  45.  Insects  Injurious  to  Stored  Gniin.    No.  46.  Irrigation  in  Humid  Climates.   Na  47. 
IiLsecta   AffiH-'ting  the  Cotton  Plant.    No.  48.  The  Manuring  of  Cotton.    No.  49.  Sheep  Fet-dinf. 
No.  hO.  Sorghum  as  a  Fonige  Crop.    No.  51.  Standard  Varieties  of  Cliickens.    No.  fie!.  The  Sugar  Be«L 
No.  .M.  Some  Common  Birds.    No.  55.  The  Dairy  Herd.    No.  56.  Experiment  Station  Work— I.    Na 
57.  Butter  Making  on  the  Farm.    No.  58.  The  Soy  Bean  as  a  Forage  Crop.   No.  59.  Bee  Keeping.   Na 
60.  MetluKls  of  imring  Tobacco.     No.  61.  Asparagus  Culture.     No.  62.  Marketing  Farm  Pmduoe. 
No.  (>3.  Care  of  Milk  on  the  Farm.    No.  64.  Ducks  and  Geese.    No  55.  Experiment  Station  Work— n. 
No.64>.  Meadows  and  Pastures.    No.  68.  The  Black  Rot  of  the  Cabbage.    No.  69.  Experiment  Stttion 
Work— III.    No.  70.  Insect  Enemies  of  the  Grape.    No.  71.  Essentials  In  Beef  Production.    Na  71 
Cattle  Ranges  of  the  Southwest.    No.  73.  ExM>riment  Station  Work— IV.    No.  74.  Milk  as  Food. 
No.  75.  The  Grain  Smuts.    No.  77.  The  Liming  of  Soils.    No.  78.  Experiment  Station  Work— V.  No.  Tt 
Experiment  Station  Work— VI.    No.  «0.  The  Peach  Twig-borer.    No.  81.  Com  Cultun;  in  the  Sooth. 
No.  82.  The  Culture  of  Tobacco.    No.  83.  Tobacco  Soils.    No.  84.  Experiment  Station  Work— VII.  N& 
85.  Fish  as  Food.    No.  86.  Thirty  Poisonous  Plants.    No.  87.  Experiment  Station  Work— VIII.    No.  «L 
Alkali  Ltmds.    No.  89.  Cowpeas.   No.  91.  Potato  DLsca.ses  and  Treatment.    No.  92.  Experiment  Statioo 
Work— IX.  No.93.  SugarasFood.  No.  94.  The  Vegetable  Garden.  No.  95.  Good  Roods  tor  Farmers.  Xa 
96.  Raising  Sheep  for  Mutton.  No.  97.  Experiment  Station  Work— X.  No.  98.  Suggestions  to  Soatben 
Farmers.  No.  99.  Jnsci'X  Enemies  of  Shade  Trees.    No.  100.  Hog  Raising  in  the  South.    No.  101.  MilMi 
No.  ]()2.  Southern  Forage  Plants.  No.  103.  Experiment  StationWork— XI.  No.  104.  Notes  on  FiwL  No. 
105.  Experiment  Station  Work— XII.    No.  106.  Breeds  of  Dairy  Cattle.    No.  107.  Experiment  Statioo 
Work— XIII.    No.  108.  Saltbushes.    No.  109.  Farmen'  Reading  Courses.    No.  lia  Kiec  Culture  Ii 
the  VnitCMi  States.    No.  111.  Farmers'  Interest  in  Good  Seed.    No.  112.  Bread  and  Bread  Mtkii«. 
No.  1 13.  The  Apple  and  How  to  Grow  it.    No.  114.  Experiment  Statitm  Work— XIV.    No.  115.  HopCol- 
ture  in  California.    No.  116.  Irrigation  in  Fruit  Growing.    No.  118.  Grape  Growing  in  the  South.   .Na 
119.  Experiment  Station  Work— XV.    No.  120.  Insects  Affecting  Tobacco.    No.  121.  Beans,  Peas,  tod 
other  Legumes  hmFikkI.    No.  122.  Experiment  Station  Work— XVI.    No.  123.  Red  Clover  Seed:  InfiB^ 
mation  for  Purchasers.    No.  124.  ExiH:rimeut  Station  Work— XVII.    No.  125.  Protection  of  Food  Frnd- 
ucts  from   Injuritms  Temperatures.    No.  126.  Practical  Suggestions  for  Farm  Buildings.    Xo.  W. 
Important  Insiicticides.    No.  128.  l^^gs  and  Their  Uses  as  Food.    No.  129.  Sweet  Potatoes.    Nalfl. 
Household  Tests  for  Detection  of  Oleomargarine  and  Renovated  Butter.    No.  132.  Insect  EDemia 
of  Growing  Wheat.    No.  13:).  Ex(>eriment  SUtion  Work— XVIII.    No.  1S4.  Tree  Planting  in  Runi 
Bchtx»UT rounds.    No.  135.  Sorghum  Sirup  Munufucture.    No.  136.  Earth  Roads.    No.  137.  The  Ancnn 
Goat.    No.  138.  Irrigation  in  Field  and  Garden.    No.  139.  Emmer:  A  Grain  for  the  Scmiarid  Keffiooi 
No.  140.  l*ineapi»le  Growing.    No.  141.  Poultry  Raising  on  the  Farm.    No.  142.  Principles  «i  Nntrl* 
tion  and  Nutritive  Value  of   Food.    No.  143.  Conformation  of  Beef  and  Dairy  Cattle.    No.  14i 
ExpiTinicnt  Station  Work— XIX.    No.  145.  Carbon  Bisulphid  as  an  Insecticide.    No.  146.  lnse«tifid* 
and  Fungi<;Ui«.«.    N<».  147.  Winter  Forage  Crops  for  the  South.    No.  14H.  Celery  Culture.    No.  ML 
Expcrimont  Station  Work— XX.    No.  ];V).  Clearing  New  I^and.    No.  151.  Dairying   in  the  s;<»ulk 
No.  l.VJ.  Scabies  in  Cattle.    No.  1:^3.  Orchard  Enemies  in  the  Pacific  Northwest.    No.  154.  The  Bout 
Fruit  Garden:  Preparation  and  Care.    No.  155.  How  In.sects  Affect  Health  in  Rural  Districts.    -Val* 


No.  It'iTi.  Cheese  Makini;  on  the  Farm. 


Crop. 
No.  167.  Ca.ssava.    No. 


168.  Pearl  Millet.    No.  169.  Exp* 


ment  SUtlon  Work— X  XII.  No.  170.  Principles  of  Horse  Feeding.  No.  171.  The  Ciiutrol  of  thel)**- 
liuK  Moth.  No.  172.  Sen Ic  Insects  and  Mites  on  Citnis  Trees.  No.  178.  Primer  of  Forestry.  No.ia. 
BnM>m  (^orn.  No.  17r>.  Home  Manufacture  an<l  Use  of  Tufermented  Grape  Juice.  No.  176.  CrwibeflJ 
Cultu^^  No.  177.  Squab  Raising.  No.  178.  Insects  Injurious  in  Cranbern' Culture.  No.  179.  H*^* 
shoeing.  No.  181.  Prunlnpr.  No.  182.  Poultry  as  Food.  No.  183.  Meat  on  the  Farm— Butchcrii* 
('urinif,  etc.  Ni>.  IM.  Marketint;  Live  Sttsik.  No.  iKo.  Beautifvlng  the  Home  Grounds.  No.  1* 
Experiment  Stati(»n  Work— XX  HI.  No.  I>s7.  Drainage  of  Farm  liinds.  No.  188.  Weeds  ITtwd  In  Me* 
cine.  No.  ]H9.  Information  conoerninK:  the  Mexican  Cotton  Boll  Weevil.  No.  190.  Experiment Ststt* 
Work— XXIV.  No.  191.  The('ott<»n  »ollw(»rm— I'KW.  No.  192.  Barnyard  Manure.  No.lV3.  Exp«ii«* 
SlJition  Work— XX  V.  No.  191.  Alfalfa  .^^ed.  No.  la").  Annual  Flowering  Plants.  No.  196.  T'sefuliw** 
the  Anieriean  Toad.  No.  197.  ImrMirUitfon  of  Game  Birdsand  Eggs  for  Propagation.  No.  198.  Stn1rb|^ 
ries.  No.  199.  Corn  (rrr>wlng.  No.  200.  Turkevs.  No.  201.  Cream  Se{varator  on  Western  Farms.  No.* 
Experiment  Station  Work— X  XVI.  No.  203.  Canmil  Fruits,  Preser\'es,  and  Jellies.  No.  2i>4.  TheCjlf 
vationof  Mii'^hriHims.  .No.  2i»r».  Pig  Management.  No.  206.  Milk  Fever  and  its  Treatment.  S(».* 
(lanu' Laws  for  19ol.  No.  20s.  Varieties  of  Fruits  Recomuiendc<l  for  Planting.  No.  209.  ri>ntrolW 
the  Boll  Weevil  in  Cotton  Seed  an<l  at  Ginneries.  N»».  210.  Experiment  Station  Work— XXVIl.  S* 
211.  Tljel'si'of  Paris (Jreen  in  Contrc^lling  the  (Cotton  Boll  Weevil.  No.  212.  The  Cotton  Bollirenj- 
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U.  S.  Department  of  Agricultitre. 

Bureau  of  Plant  Industry, 

Office  of  the  Chief, 
Washington^  D.  (7.,  August  8^  I90o, 

Sir:  I  have  the  honor  to  transmit  herewith  the  manuscript  of  a 
paper  on  the  Production  of  Good  Seed  Corn,  and  to  recommend  th«t 
it  be  published  as  a  Farmers'  Bulletin. 

This  paper  was  prepared  by  Mr.  C.  P.  Hartley,  Assistant  in  Physi- 
ology, Laboratory  of  Plant  Breeding,  and  has  been  submitted  by  the 
Pathologist  and  Physiologist  with  a  view  to  publication. 

Mr.  Hartley -s  paper  is  intended  for  those  who  feel  a  sufficiently 
deep  interest  and  Avho  have  adequate  opportunities  to  make  a  specialtj 
of  producing  high  grade  sei'd  corn  either  for  their  own  use  or  for  sale. 
To  this  paper  has  been  api)en(led  a  brief  discussion  by  Dr.  Herbert  »1. 
AVebber  intended  to  be  of  use  to  those  corn  growers  who  do  not  feel 
that  they  can  undertake  special  work  in  corn  breeding  and  who  mat 
not  be  able  to  secure  well-bred  seed,  but  who  desire  to  make  the  mo^ 
of  the  opportunity  to  improve  their  corn  by  selecting  seed  from  their 
field  crops  and  taking  proj)er  care  of  the  same. 

Respectfully,  B.  T.  (ialloway. 

Chief  of  BureM. 

Hon.  James  AVilson, 

Scrretary  of  Agriculture, 
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I-IM.  V.P.P.I.  141. 

FHE  PRODUCTION  OF  GOOD  SEED  CORN. 


GENERAL  DEMAHD  FOE  WELL-BEED  SEED  COEN. 

{ larir<'  numlxir  of  lettei*s  are  roc(>ivod  by  the  Department  of  A^ri- 
tiire  containing  such  requests  as  the  following: 

"ill  you  ploa-^  inform  me  where  well-l»reil  seed  of  ii  variety  of  com  sulttnl 
lis  locality  can  l»e  purchased? 

lie  patient  labors  during  the  past  century  of  James  Kiley,  J.  S. 
ining,  and  James  L.  Reid,  and  the  more  recent  work  of  other 
\  hr(»eders,  have  made  it  possible  to  answer  satisfactorily  such 
lirics  from  some  localities,  but  the  majority  of  the  letters  received 
not  be  satisfactorily  answered  lx>causc^  no  corn  has  b(»en  improved 
the  portions  of  the  United  States  from  which  they  come. 

KPEOVED  STEAINS  ITEEDED  FOE  DIFFEEENT  LOCALITIES. 

trains  of  corn  that  doubtless  had  a  common  origin  have  become  so 
nged  that  some  of  them  have  a  growing  |)eriod  of  six  montlis, 
hing  a  height  of  18  or  more  feet,  while  others  ripen  in  ninety 
s.  having  attained  a  height  of  only  '2  or  •\  feet.  These  changes 
tlie  result  of  selection,  which  is  partly  natural  and  partly  the 
k  of  man.  By  selection  a  strain  can  be  greatly  improved  in  pro- 
lion  and  at  the  same  time  adapted  to  the  soil  and  climatic  condi- 
<  of  the  locality  in  which  it  is  being  improved.  Hecausi*  of 
LTcnces  in  soil,  climate,  and  length  of  growing  season,  a  corn 
irrived  in  one  localitv  does  not  alford  the  best  seed  for  localities 
ch  are  unlike  it.  It  is  therefore*  essential  that  we  have  corn 
MJers  in  all  sections  of  the  United  States. 

AN  OPPOETTJHITY  FOE  PEOGEESSIVE  FAEMEE8. 

Ii  the  opinion  of  the  writer,  the  farmer  who  will  produce  a  pro- 

•tive  strain  of  corn  adapted  to  his  section  will  be  able  to  sell  good 

1  at  a  price  profitable  alike  to  himself  and  to  those  who  buy,  and 

1  lx»come  a  public  benefactor  by  increasing  thejMgO^mtipiii  of  corn 

[lis  neighborhood. 

(5) 
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DESIRABLE  EABS. 


The  most  important  charactci*  mhhI  cars  can  possess  is  ability  lo  re- 
produce al)un(lautly  a  <|:oo(l  (juality  of  cars.  The  possession  of  certain 
other  «lcsiral)lc  chaiactcrs  can  l)c  determined  by  insjwction,  but  this, 
th(»  most  important  cliaracter,  can  be  determined  only  by  comparative 
growin*);  Wst>^. 

Tiiere  are  many  visible  characters  that  a  good  seed  ear  should  pos- 
sess, and  a  corn  having  them,  in  addition  to  the  character  of  great 
j)roductivity,  can  b(»  secured  by  selecting  such  ears  from  the  progeny  of 
thosi»  ears  that  yield  most  in  the  comparative  production  tests.    The 

improvement  of  the 
visible  characters  of 
a  corn  is  not  as  dif- 
ficult as  the  im- 
provement in  power 
to  vield  abundantly, 
but  both  can  be  ac- 
complished at  the 
same  time  by  per- 
sistent selection  to 
type  from  the  prog- 
eny of  the  most  pro- 
ductive seinl  eai-s. 

An  ear  of  cylin- 
drical shape,  well 
rounded  at  each 
end,  affords  the 
largest  {percentage 
of  grain  per  cob  as 
well  as  kernels  of 
the  most  uniform 
shape.       The     cob 

Pi.:.  -J.- -Two  dcsiniLlc  st:\lks.  shouUl       bc       neither 

too  lai-ge  nor  t(»o  small,  and  should  possess  the  property  of  drying  well 
and  ([uickly.  causing  it  to  be  of  Hglit  weight  and  of  a  bright,  healthy 
color.  The  kernels  should  lit  compactly  together  throughout  their 
full  length  on  ImiiIi  side's  and  edges,  and  should  lx»  uniform  in  shape 
and  length  on  all  jxjriion-^  of  the  <'ar.  Kigure  8  illustrates  the  visiblp 
characters  of  a  desirable  seed  ear.  In  poorly  s<*lected  strains  of  com 
undesirable  ears  of  almo>t  every  possible  size  and  form  cKrur.  Figiin* 
4  illustrate-  a  few  umlesirable  |)oints.  su<'h  as  grains  of  short  and 
irregular  sha[)e<  and  a  poorly  developed  butt  and  tip. 


Length  is  a  very  desirable  character  for  the  kernels  of  a  ( 
ix>sse^-s,  as  it  is  by  increased  length  in  proportion  to  the  diani 


1 


FiQ,  3- — Two  ean  wblcb  po««e« 


visible  cbatnctera. 


cob  that  the  percentage  of  grain  is  increased.     Soft,  fhiiiTy  kernels, 
though  long,  or  kernels  with  prolonged  chaffy  raps,  arc  not  desired. 


Ii  is  much  l)etter  to  select  for  increased  length  of  kernel  than  to 
select  for  small  cob.     Selecting  for  small  cob  r' 
t  6183— No.  ^--a— «0  M 2 
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size  of  the  ear,  and  it  is  also  an  easy  matter  to  reduce  the  size  of  the 
cob  to  such  an  extent  that  the  pressure  of  the  kernels  causes  the  ear 
to  break.  Figure  5  shows  some  desirable  kernels.  The  shape  is  that 
of  a  wedge  having  straight  sides  and  edges.  This  shape  admits  of  the 
kernels  fitting  together  so  compactly  that  little  or  no  space  is  wasted. 
The  germ,  the  most  nutritious  portion  and  the  portion  in  which  is 
located  the  embryo  plant,  should  be  large,  smooth,  and  firm. 

HETHOS  OF  COSH  BREEDIKO  OUTUHSS. 

OHOOsnro  a  oobn  with  which  to  bboin. 

It  is  quite  important  that  the  work  of  breeding  a  productive  strain 
should  be  begun  with  the  best  com  available.  The  experience  of  the 
farmers  of  a  given  locality  is  valuable 
in  making  this  choice,  and  experi- 
mental tests  made  at  the  State  experi- 
ment station  may  help  to  decide  with 
what  com  it  is  advisable  to  begin  the 
work.  If  the  soil  or  climatic  condi- 
tions are  peculiar,  it  is  advisable  to 
begin  with  a  native  strain  that  has 
become  adapted  to  these  peculiarities. 
If  a  uniform  strain  bred  in  some 
^^^^^        ^^^^  other  locality  proves  as  productive  as 

J^^^^B      1^^^^^  or  more   productive  than  the  native 

V^^^H     l^^r^l  strains,  it  should  be  given  the  prefer 

I^^^H      l^B    H  ence  because  of  its  better  character. 

w  V 

L  *  V  The    strain    having    been    decided 

^ '_ ^     upon.'the  next  istep  is  to  fix  in  mind 

FiQ.  5.— Deeirabie  kernels.  the  ideal  stalk,  ear,  and  kernel,  and 

preserve  for  reference  from  time  to  time  a  sample  ear  that  approaches 
most  nearly  to  the  ideal.  A  field  of  several  acres  in  extent  of  the 
kind  of  com  chosen  should  be  carefiiUy  gone  through,  and  a  hundred 
or  more  desirable  ears  selected  from  the  most  desirable  stalks  that 
can  1)6  found.  This  selection  should  be  performed  with  the  same 
care  that  an  auimnl  breeder  would  use  in  selecting  sires  and  dams 
with  which  to  begin  a  herd. 

WHEN  TO  SELECT  SETD. 

If  one  featun'  desired  Ik'  the  production  of  an  earlier  com  the  best 
time  to  perform  the  selection  work  is  at  the  time  the  earliest  stalks 
[land  the  ears  Iwgin  to  dry, 
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s  can  then  be  taken  from  the 
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earliest  n-talk.--.  thus  irmisiiig  tlip  Htrniii  to  prow  t-nrliiT  from  vein-  to 
year.  In  the  central  and  southern  sections  the  eoni  can  l)e  ulhiwci] 
to  become  quite  >1t\  l)efore  gathering  seed  ears,  but  the  work  should 
not  be  delayed  long  after  the  corn  ripens. 

CX.08B  BXAIONATION  OF  EABS  SXLBCTSD. 

The  hundred  or  more  desirable  ears  which  have  Ihi-ii  selected 
>hfiidd  Vj<!  placed  on  boards  or  tables,  with  the  tips  of  the  i-iirs  pointinjr 
in  the  name  iHrection.  One  by  one  each  ear  of  the  lot  shmild  U'  com- 
pared with  the  sample  ear.  which  should  i)e  the  one  that  most  nearly 
approaches    the    typical    ear.    and    any 

j  that  do  not  conform  to  type  should  be 
flirt-ardeil.  Two  or  more  kernels,  one  n 
third  of  the  distance  from  the  butt 
and  another  the  same  <listance  from 
the  tijj,  should  be  taken  from  each  ear 
and  examined  and  measured.  If  these 
kernels  are  too  short,  or  are  found  de- 
fective in  any  character,  the  ear  should 
Ije  discarded.  Figure  0  shows  a  simple 
device  that  has  proved  exceedingly  con- 
venient in  testing  the  length  of  kernels. 
It  is  made  by  cutting  a  notch  in  the 
ihin  portion  of  ii  shingle  or  in  a  i)iece 
»f  leiither  and  tacking  this  pietv  on  a 
table  or  box.  The  <listanci>  from  the 
-liouhler  of  the  notch  to  a  mark  on  a 
liiece   of    paper   placed   beneath    repi-e- 

I     ^iils  the  length  which  the  kernels  must 

|«)iial  or  exceed. 
The   ears   that   have   proved   suitable 
should    V)e   thoroughly   dried   and    well     rii^i;-i\inv,.iii.ii(iiiviief.jr iwi- 
preserved    till     nearly     planting    time.  ini;  I'UkHi  ..f  .■■ifn  kurmis. 

vrhen  they  should  l>e  shelled  by  hand,  the  pomly  shape.l  kernels  at 
the  extremities  l)eing  discarded  and  the  jjood  kernels  placed  in  .«miill 
piper  bagH.  the  kernels  from  each  ear  in  a  separate  bag. 

BBLBOTIHa  A  BREEDINO  PLAT. 

In  the  breeding  plat  the  Inrsf  seed  ears  are  jtlaiited  in  separate 
larallel  rows,  one  ear  to  each  row.  This  is  necessary  in  order  to 
'Iet*'rmine  which  ears  possess  the  invisible  character  of  gi-eat  |>rmluc- 
tiveness  to  the  hi^est  degree.  One  who  has  never  tried  thi.s  method 
of  planting  would  suppose  that  there  would  be  little  or  no  difference 
among  the  rows,  but  the  characters  of  the  ancestors  reappear  wi*^ 
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surprising  plainness.  Figure  7  shows  two  rows  planted  from  two 
ears  of  the  same  corn.  The  ear  planted  in  row  118-2  was  borne 
below  the  middle  of  the  stalk,  while  the  one  planted  in  row  118-;}  was 
Iwme  above  the  middle.  It  will  be  noticed  that  this  character  has 
been  transmitted  to  the  stalks  in  these  progeny  rows. 
Umfonn  soil  neceiBary. — It  is  essential  that  the  soil  of  the  plat  be 

uniform  and  that 
the  various  rows  be 
given  the  same  op- 
portunity in  all  re- 
spects. Dead  fur- 
rows and  back  fur- 
rows should  be 
avoided.  In  case 
they  are  present, 
the  rows  should  he 
planted  at  right  an- 
gles to  them :  other- 
wise a  row  close  to 
a  dead  furrow  or 
back  furrow  might 
be  placed  at  a  great 
advantage  or  as 
great  a  disadvan- 
tage. If  one  side  of 
the  patch  is  higher 
than  the  other  tlie 
rows  should  W 
planted  .so  that  each 
will  have  an  equal 
amount  of  high  and 
low  land.  The?* 
points  are  exceed- 
in  g  1  y  important, 
for  unless  the  rows 
all  have  an  equal 
chance  the  result? 
of  the  test  become 
unreliable. 

Soil  ahoTild  be  cbaracteristic  of  the  locality. — The  breeding  plat  should 
be  located  on  land  of  the  same  natun^  and  degree  of  fertility  as  the 
fftrm  or  tlie  soil  in  general  on  which  the  seed  produced  in  the  brecti- 
ing  plat  is  to  be  planted.  It  is  a  mistake  to  give  the  seed  plat  extra 
care  in  the  way  of  heavy  fertilization  or  irrigation.  The  object  of 
the  breeding  plat  is  to  increase  in  a  strain  of  corn  the  property  of 
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producing  heavily  under  the  natural  conditions  of  the  locality.  This 
property  is  transmitted  by  selecting  seed  from  the  progeny  of  ears 
that  give  heaviest  yields,  not  because  of  having  grown  on  rich  soil, 
but  because  of  possessing  an  inherent  tendency  to  great  production. 
By  locating  the  seed  plat  on  soil  similar  to  that  of  the  neighborhood 
the  strain  of  com  from  year  to  year  becomes  better  adapted  to  soil 
of  that  nature. 

Isolation. — In  all  corn-breeding  work  Isolation  is  essential.  The 
breeding  plat  should  be  separated  from  other  kinds  of  corn,  and  even 
from  inferior  strains  of  the  same  kind,  bv  at  least  40  rods.  A 
greater  distance  is  safer,  though  if  strips  of  timber  or  hills  intervene 
there  is  less  likelihood  of  the  winds  carrying  to  the  breeding  plat 
pollen  grains  from  inferior  corns.  The  tasseling  of  volunteer  corn 
stalks  near  the  breeding  plat  must  be  prevented. 

Size  of  plat. — The  size  of  the  breeding  pl^t  can  be  suited  to  the  size 
of  the  farm  and  to  the  labor  available  for  the  work.  From  40  to  60 
com  rows  of  exactly  the  same  length — from  500  to  600  feet  long — would 
form  a  plat  of  very  desirable  size.  If  the  work  be  with  a  small- 
eared  corn  it  will  be  necessary  to  have  the  rows  shorter.  A  very 
small  breeding  plat  should  not  be  used.  The  results  of  the  yields 
are  not  so  trustworthy,  and  in  planting  but  a  few  ears  there  is  less 
chance  of  finding  one  possessing  especially  high  producing  power. 

PLANTING  THE  BREEDING  PLAT. 

It  is  better  to  drill  the  corn  in  the  breeding  plat  rather  than  to 
plant  it  in  hills.  If  planted  in  hills  it  is  impossible  in  some  cases  to 
distinguish  suckers  from  the  main  stalks.  The  grower  should  use 
the  utmost  care  to  get  a  uniform  stand  of  stalks  in  all  the  rows. 
The  fertility  of  the  soil  and  the  available  moisture  will  decide  how 
thick  the  stand  of  stalks  should  Ix?,**  but  it  should  be  the  same  as  for 
other  cornfields  planted  on  similar  soil.  For  convenience  in  lal)eling 
the  seed  selected  from  the  various  rows,  it  is  best  to  number  the  rows 
bv  means  of  stakes  at  one  end. 

Border  rowji. — In  order  that  all  the  rows  may  be  similarly  situated, 
a  few  border  rows  should  be  planted  entirely  around  the  breeding 
plat.  Such  border  rows  will  often  protect  the  breeding  rows  from 
depredations  of  crows,  squirrels,  chinch  bugs,  etc. 

The  seed  used  in  planting  the  border  rows  should  of  course  l>e 
from  very  select  ears.  Usually  enough  is  left  of  the  ears  used  in 
planting  the  breeding  rows  to  plant  the  border  rows. 

The  breeding  plat  should  be  given  the  same  good  cultivation  that 
other  cornfields  require. 

o  See  Farmers*  Bunetin  190,  U.  S.  Department  of  Agriculture,  p.  24. 
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DSTASBSLIN'O  TO  PBEVZINT  SBLF-FOLt.IlTATIOir. 

Before  the  coin  lonies  inlo  lasspl,  or  even  enriier.  a  few  rows  r 
exhiliit  marked  weakness.  Such  rows  should  have  the  tassels  pulls 
from  all  the  stalks  as  soon  as  the  tassels  show  plainly  in  the  top  of  tl 
stalks  and  before  pollen  is  discliarged.  In  tlie  same  manner  the  ti 
sels  should  bo  pulled  from  all  the  undesirable  stalks  in  all  the  r 
Undesirable  stalks  consist  of  barren  stalks,  stalks  with  many  sucka 
feeble  or  very  slendei-  stalks,  smutty  stalks,  ett-.  If  detasseled  i 
the  transmission  of  these  characters  to  the  next  generation  « 
preventecl. 

In  order  that  seed  may  be  selected  that  has  to  no  extent  been  sel  j 
pollinated,  one-half  of  each  row  is  detasseled.     That  this  i 
interfere  with  proper  pollination,  it  is  performed  as  here  illustnta 


Eaeh  row  is  detasseled  from  one  end  to  the  middle,  altematii 
ends  of  adjoining  rows  being  detasseled. 

Figure  8  illustrntes  the  vii^ld^  nf  enrs  fi-om  two  adjoining  i 


'ffecl  of  seir-polllnflOrm  slum-i 
I  llie  lefl  WH?  proiluoeil  by  seed  fitiui  ! 
'  hand -poll  inn  ted  with  imllen  from  another  stalk  of  the  tMmv  kindl 
rorn;  while  the  crop  on  the  right  was  produt«d  by  seed  froiu  ani 
that  grew  on  the  same  stalk  as  the  ear  first  mentione<l,  but  \ 
pollinated  with  pollen  from  the  same  stalk  on  which  the 
grew.  The  difference  in  the  two  piles  of  com  is  due  to  self-fertilu 
tion:  for  all  of  the  many  other  tests  made  gave  results  like  those  h 
illustrated.  Under  ordinary  field  conditions  a  portion  of  the  \ 
nels  are  produced  by  self-pollination,  and  there  is  every  reason] 
Ijelieve  that  those  kernels  which  ai"e  the  result  of  scdf-fertilization  i| 

E ""'""'"'  in  power  of  jiroduction  to  the  same  extent  as  shown  i 
;ioii.     Pulling  Ihe  ta.ssols  from  the  stalks  befon'  t  hey  di^^'liaij 
leu  entirely  prevents  self-ferlilization.     In  order  to  do 
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work  thoroughly,  the  plat  will  have  to  be  gone  over  every  two  or 
three  days  at  tasseling  time. 

GOXJKTING  THE  STAIiXS. 

After  the  detasseling  is  finished  there  is  no  work  to  be  done  in  con- 
nection with  the  breeding  plat  until  the  stalks  turn  brown  and  the 
ears  begin  to  dry.  An  exact  count  should  then  be  made  and  recorded 
of  the  total  number  of  stalks,  including  suckers,  contained  in  each 
row. 

SIXSOTING  SEED  FROM  THE  BREEDING  PLAT. 

When  the  majority  of  the  stalks  are  ripe  and  the  husks  and  ears  are 
fairly  dry,  the  detasseled  portion  of  each  row  should  be  gone  over 
separately  and  the  ears  from  all  desirable  stalks  gathered,  weighed, 
and  at  once  spread  out  to  dry,  the  row  number  being  kept  with  each 
lot  of  ears.  Of  course  it  is  only  from  ten  or  a  dozen  of  the  most 
productive  rows  that  we  wish  finally  to  retain  seed  for  planting;  but, 
as  we  can  not  know  the  most  productive  rows  until  the  yield  from  each 
row  is  weighed,  it  is  necessary  to  select  set^l  from  all  the  rows  except 
those  that  are  conspicuously  poor  or  weak.  Such  rows  should  be 
entirely  ignored,  as  should  also  any  rows  that  have  a  poor  stand  of 
stalks.  This  is  important,  because  no  test  of  production  can  l)e 
Qoade  unless  the  stand  is  quite  uniform. 

iniieii  dry  enough  to  harvest,  the  ears  from  each  row  should  be 
BD^ered  and  weighed,  and  the  weight  of  corn  from  each  row  added 
bo  flue  weight  of  the  seed  ears  that  were  previously  gathered  from  the 
laiiie  row.  This  addition  gives  the  total  number  of  pounds  produced 
agr.  Midi  row. 

DBTEBMINATION  OF  THE  MOST  PRODUCTIVE  BOWS. 

It  is  impossible  to  secure  exactly  the  same  number  of  stalks  in  all 
the  rows  at  harvest  time,  and  the  row  that  contains  the  most  stalks 
will  have  the  advantage  unless  the  stand  is  too  thick  to  allow  of 
greatest  production.  Ignoring  the  rows  that  fall  much  below  a  j)er- 
fect  stand,  the  others  should  lx»  ranked  according  to  their  avera«:e 
production  per  stalk,  which  is  obtained  by  dividing  the  number  of 
pounds  produced  by  a  row  by  the  number  of  stalks  that  grow  in  the 
row.  The  secret  of  a  large  corn  crop  lies  in  having  each  stalk  produce 
well.  By  taking  seed  ears  from  detasseled  stalks  that  produce  well 
and  which  grew  from  ears  of  high  producing  power,  progress  is  made 
«ach  year  in  increasing  the  yielding  ])ower  of  the  strain. 

Having  now  calculated  the  average  production  yyer  stalk  of  each 
TOW  in  the  breeding  patch,  except  the  conspicuously  poor  ones,  the 
test  ears  from  the  ten  or  dozen  highest  ranking  rows  are  examined, 
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kernels  measured,  etc.,  as  already  outlined  (p.  11),  and  six  to  ten  of 
the  very  best  ears  from  each  of  the  highest  ranking  rows  preserved  for 
the  next  year's  breeding  plat.  A  similar  number  of  second-best  ears 
are  also  preserved,  as  a  safeguard  against  losing  the  work  of  previous 
years  in  case  hail,  floods,  or  insects  should  destroy  the  breeding  plat. 
After  the  improvement  has  been  continued  for  a  few  years  it  Ls 
exceedingly  important  to  save  this  extra  supply  of  seed. 

The  work  as  outlined  is  repeated  each  year,  and  the  improvement 
from  year  to  year  is  very  noticeable  and  gratifying  to  the  breeder. 

THE  UrCEEASE  FIELD. 

It  is  not  supposed  that  seed  in  sufficient  quantity  for  general  plant- 
ing or  for  sale  will  be  obtained  from  the  rows  of  the  breeding  plat. 
The  method  has  been  outlined  for  the  purpose  of  showing  how  a 
highly  productive  strain  is  originated.  To  obtain  seed  for  general 
planting  and  for  sale,  an  increase  field  is  grown  from  the  remaining 
seed  obtained  from  the  desirable  stalks  of  the  detasseled  portion  of 
the  highest-ranking  rows.  Due  precaution  is  taken  to  prevent  the 
increase  plat  from  being  cross-fertilized  with  inferior  strains.  Other- 
wise it  is  planted  and  cared  for  as  any  other  cornfield.  It  is  called 
the  ''  increase  field  ''  because  it  is  used  to  increase  the  quantity  of  well- 
bred  seed  produced  in  the  breeding  plat.  The  increase  field  is  not 
grown  for  the  purpose  of  improving  the  strain  of  corn,  but  solely  for 
the  purpose  of  increasing  the  quantity  of  good  seed  of  the  strain 
improved  by  the  necessarily  complex  method  outlined. 

The  breeding  plat  will  each  succeeding  season  furnish  seed  more 
highly  iniprov^ed  for  planting  the  increase  field.  From  the  increase 
field  seed  is  obtained  in  large  (quantities  for  general  planting  and  for 
sale.  For  these  purposes  the  good  seed  ears  can  by  some  convenient 
and  rapid  process  be  separated  from  poor  ones.  This  can  be  done 
most  handily,  i>erhaps,  as  the  wagonloads  of  corn  from  the  increase 
field  are  being  unloaded  at  the  cribs. 

IMPORTANCE  OF  FOLLOWING  A  METHOD  OF  CORN  IMPBOVEXBrr 

Corn  bred  for  several  years  for  increased  production  will  produof. 
with  exactly  the  same  treatment,  10,  20,  or  even  40  bushels  moreptf 
acre  than  unselected  seed.  Counting  the  increase  at  but  10  bushels 
per  acre,  when  corn  is  selling  at  40  cents  per  bushel  well-bred  ^ 
bears  a  money  value  of  $24  per  bushel  and  the  profit  on  the  com  crop 
is  increased  $4  for  every  acn*  grown.  This  estimation  is  very  c^ 
servative,  the  profit  often  being  four  times  as  great.  Corn  can  I* 
considerably  imjn'oved  and  rendered  quite  uniform  by  selecting  fro* 
year  to  year  the  best  ears  from  the  best  stalks,  without  regard  totb^ 
producing  power  of  individuals  or  without  employing  the  aid  ob- 
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tained  from  detasseling.  The  improvement,  however,  in  snch  cast*  is 
not  so  rapid.  Some  think  it  necessary  to  obtain  new  setnl  every  few 
years,  claiming  that  their  com  has  "  run  out."  A  gcKxl  strain  of  corn, 
like  a  giKxl  breed  of  animals,  will  *^  run  out ''  if  pains  are  not  taken  to 
propagate  from  the  best  individuals.  Instead  of  allowing  a  strain 
of  corn,  through  neglect,  to  ''  run  out,"  it  can  be  "  run  up  ''  in  [)ro- 
ducing  power  by  some  such  system  as  has  been  outlined. 

CAKE  OF  SEED  COBH. 

The  next  step  in  importance  after  the  growing  of  good  si^ed  corn 
h  its  care  from  the  time  it  is  gathered  until  it  is  planted.  It  is 
advisable  that  all  corn  which  is  to  be  used  as  sccmI — for  the  breeding 
plat,  for  general  planting,  or  for  sale — ^should  Ik»  preservtMl  in  the 
l»est  manner  possible.  Good  care  consists  in  carefully  drying  the 
ears,  and  at  the  same  time  seeing  that  they  dry  (piite  rapidly.  This 
should  be  done  as  soon  as  they  are  gathered,  and  they  should  then  Im? 
.stored  in  a  dry  place  of  even  temperature  and  where  they  will  not  l>e 
reached  by  damp  air.  Seed  corn,  although  it  may  hav(»  l)econi<*  very 
dry,  will  absorb  moisture  if  it  comes  in  conta^'t  with  a  dainj>  atmos- 
phere. AMien  fii^st  gathered,  seed  corn  often  contains  -it)  to  •J.'>  per 
cent  of  moisture,  and  may  be  greatly  injured  in  one  day's  lime  if 
allowed  to  freeze  or  to  heat. 

One  of  the  most  satisfactory  ways  of  drying  seed  corn  is  to  j)lacc 
it  in  thin  layers  on  a  series  of  floors  made  of  narrow  strij)s  of  hoard 
laid  just  close  enough  together  to  keep  the  ears  from  falling  through. 
These  floors  should  be  in  a  shed  or  building  that  can  hi'  well  vcnti- 
lattnl,  and  preferably  one  which  can  be  cIosimI  during  damp  weather. 
In  northern  sections,  where  freezing  weather  comes  as  Mxai  as 
the  corn  has  matured,  or  even  before,  artificial  heat  is  needed  to  kei^p 
the  corn  from  freezing;  but  the  heat  should  he  used  in  connection 
with  an  abundance  of  dry  air,  as  corn  is  not  dried  hy  heating,  unless 
a  means  is  provided  for  the  moist  air  to  pass  out. 

In  southern  sections,  usuallv  no  trouble  is  encountered  in  drvinir 
seed  com,  but  it  often  becomes  necessary  to  treat  it  in  order  to  pre- 
vent its  destruction  by  weevils,  grain  and  flour  beetles,  and  the  Angon- 
inois  grain  moth.  For  this  purpose  the  Hnrean  of  Knt()moh)gy 
advises  the  use  of  bisulphid  of  carbon  at  the  rate  of  1  pound  of  the 
insecticide  to  100  bushels  of  grain.  The  fumigation  is  made  in  a 
I'in  or  a  specially  prepared  box  or  other  receptacle  made  as  air-tight 
as  possible.  The  bisulphid  is  allowed  to  evaporate  from  phites  or 
dishes,  and  the  exposure  lasts  from  twenty-four  to  forty-eight  hours. 
The  com  shoiUd  not  be  fumigated  until  dry,  as  it  is  likely  to  heat. 
Full  directions  for  the  use  of  bisulphid  of  carbon  as  a  remedy  for  wee- 
vils in  stored  grain  are  given  in  Farmers'  Bulletin  No.  45,  which  may 
^  obtained  by  application  to  the  Secretary  of  Agriculture.    Tha  ticm 
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of  bisnlphid  of  cRrbon  is  further  discussed  ii»  detail  in  Fai 
Bulletin    No.    14r»,     Thu   bisulphid   is   very    inflamRiabU>   and 
oxploMive  when  mixed  with  air  under  certain  («n<litions,  uiid  mi 
tht'rt'fore  bi-  hiiudled  with  great  caution.     Before  using  il.  read  the 
bulletins  referred  to  carefnlly. 

The  seed  of  the  com  plant  is  produced  for  the  purpiKie  of  iwrjietu- 
ating  the  species,  and  Nature  does  her  work  so  well  that  pracliollj 
every  kernel  tlmt  niiitures  will  gi-ow.  If,  however,  the  sml  b 
expos(>d  to  unfavorable  conditions,  its  power  to  grow  ■will  be  rednwl 
or  dt.'stroyed.  It  therefore  becomes  a  matter  of  much  more  iinpor- 
tance  to  pres»?rve  the  vitality  of  seed  corn  than  to  attempt  to  ^jwiniif 


by  germination  tests  the  poorest  ears  from  pttorly   pra'^erredJ 
The  fact  that  some  ears  have  lost  their  vitality   indicates  thit 
vitality  of  other  eura  in  the  same  lot  of  seed  has  been  more  « 
injured. 

Prevention  is  better  than  cure,  even  were  a  cure  possible,  «liii 
not  the  case.     The  writer  has  yet  to  find  an  instance  in  '    " 
corn  has  not  germinated  satisfactorily  when  it  has  matured  pn)| 
I  and  received  proper  care  from  the  time  of  maturity  until  I 
Liollowing  spring.     Unfavorable  field  conditions  at  planting  li 
xjn  after  may  cause  seed  of  perfect  germinating  power  to  n 
1  a  poor  stand. 


er>'  early  freezes  that  frequently  occur  in  the  Northern  States 
orn  is  fully  ripe  make  it  necessary  that  prompt  attention  be 
seed-corn  selection  in  the  Sorth. 

TESTOrO  THE  aEBUVATION  OP  SEED  COSH. 

■orn  should  be  so  well  cared  for  that  it  will  contain  no  ears 
I  not  germinate,  and  seed  testing  shouhl  Ix-  employe<l  as  a 
-ation  of  the  fact  that  the  seed  has  receivwl  proper  titlcntion. 
an  as  a  screen  to  separate  the  worthless  from  the  poorly  pre- 
ed.  If  through  accident  or  carelessness  a  supply  of  si-ed  has 
amaged  that  a  test  of  100  or  more  representative  f«rs  proves 


Rss  than  97  kernels  out  of  every  100  germinate,  and  better  siH'd 
ot  be  procured,  it  is  certainly  aflvisiiblc  lu  test  the  ciirs  st-pa- 
■  and  discard  the  poorest. 

is  test  can  very  easily  Ih.'  made  by  numlKTinj^  llic  cars  am)  then 
g  5  (or  10)  kernels  from  each  ear  jind  pbiciiig  llietii  in  niim- 
rows  ii,  shallow  boxes  of  moist  sand,  arnin^irig  Ihcni  ^o  lliat  the 
■Is  from  ear  No.  1  are  in  row  No.  1,  etc.  Figure  !l  sliows  a  poi-- 
if  snch  a  Ixtx  photographed  just  after  10  kernels  from  each  ear 
placed  in  the  rows,  and  figure  10  the  same  rows  five  days  later, 
e  boxes  used  are  2  or  2i  inches  deep  and  a  damp  cloth  is  spread 
the  top  after  the  kernels  are  placed  in  the  sand,  no  further  atten- 
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tion  will  be  necessary  for  five  or  six  days,  when  the  results  of  the  tesi 
can  be  recorded.  The  box  should  be  kept  in  a  warm  place  where  the 
temperature  does  not  fall  lower  than  50°  F. 

COHCLTJSIOHS. 

There  is  a  general  demand  for  well-bred  seed  corn. 

Every  geographic  section  of  the  United  States  where  the  soil  or 
climatic  conditions  are  distinctive  needs  one  or  more  c^ireful  corn 
breeders. 

Until  the  merits  of  a  strain  of  corn  and  the  honesty  of  the  one  who 
sells  it  are  known,  farmers  should  purchase  sparingly  and  insist  on 
receiving  the  seed  as  ear  corn. 

The  most  important  character  a  com  can  possess  is  ability  to  pro 
duce  large  yields.  This  important  character  can  be  greatly  increased 
by  persistent  selection  of  good  seed  ears  from  the  progeny  of  ea^ 
that  have  proved  most  productive. 

Properly  conducted  corn-breeding  work  will  prove  highly  profitable 
to  the  breeder  and  to  the  purchasers  of  the  seed  corn. 

Vitality  is  preserved  by  thoroughly  and  quite  rapidly  drying  ih^' 
seed  ears  and  storing  them  where  they  will  not  be  exposed  to  damp 
atmosj)lieres  or  sudden  changes  in  temperature. 

If  found  necessary  to  plant  seed  the  vitality  of  which  is  at  all 
doubtful,  test  each  ear  separately  and  plant  only  those  which  germi- 
nate perfectly. 
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APPENDIX. 

8ELECTI0H  AVD  CASE  OF  SEED  COBH. 

By  H.  J.  Webber, 

Physiologist  in  Charge  of  Laboratory  of  Plant  Breeding. 

Some  farmers  mav  not  have  the  time  to  bi'eed  their  seed  corn  or 

opportunity  to  purchase,  as  outlined  in  the  fore^join^  paper.     Tlie 

crop  dei>ends  largely  on  the  seed,  however,  and  no  farmer  can  afford 

to  neglect  to  save  and  select  his  seed  corn  by  some  careful  method. 

Those  who  can  not  breed  their  own  seed  corn  or  buv  carefully  bred 

seed  of  suitable  kind  are  urged  to  follow  the  best  methods  of  selecting 

seed  from  their  field  crop,  and  to  give  the  selected  seed  the  lx»st  of  care. 

The  suggestions  which  follow  may  prove  helpful  in  this  work.     They 

will  also  prove  esj^ecially  useful  to  the  farmei's  who  have  purchased 

improved  seed,  and  who  wish  to  maintain  the  product iven(»ss  of  the 

i^train  without  purchasing  new  supplies  of  seed  ev(»ry  year. 

W^en  to  harvest  seed  com. — It  is  important  that  the  seed  corn  be 
thoroughly  dried  out  before  it  is  subjected  to  st»vere  fn^eziug.  It  is 
desirable  to  select  the  seed  com  earlv  in  the  fall,  before  there  is  dan- 
ger  of  freezes.  Light  frosts  would  not  injure  the  seed,  but  the  selec- 
tion should  not  be  delayed  too  long,  as  a  s(^vere  freeze  might  greatly 
injure  the  vitality  of  the  seed  if  it  was  not  thoroughly  dried  out  when 
the  freeze  came. 

Where  to  gather  seed. — Select  your  seed  from  that  poition  of  the 
Md  which  is  uniformly  the  l^st  develoj)ed.  It  is  a  good  practi<*e 
to  husk  this  portion  of  the  field  early  in  the  season  to  Iw  sure  that 
th()s<?  ears  saved  for  seed  will  have  been  husked  and  preserved  befon* 
frwzes  0(!cur.  , 

How  to  harvest  seed  in  field. — Have  a  seed  box  attached  to  the  wagon 
''OX.  if  the  corn  is  husked  in  the  field  standing,  and  whenever  an 
specially  good  ear  is  found  throw  it  in  the  seed  box.  Don't  be 
afraid  of  getting  too  many  good  ears,  as  they  should  be  examined 
^ore  carefully  later  and  onlv  the  verv  best  of  them  selected  for 
planting.  From  two  to  three  times  as  nmch  seed  should  be  selected 
^t  this  time  as  will  be  necessary  to  plant  the  next  year'**  ^ 
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How  to  harvest  seed  from  shock. — If  the  corn  is  cut  and  shocked, 
that  portion  of  the  field  from  which  seed  com  is  to  be  selected  should 
be  husked  before  freezes  occur  and  the  best  ears  selected  and  kept 
separate  as  in  the  preceding  case. 

How  to  preserve  seed. — The  seed  corn  selected  as  above  indicated 
should  be  placed  in  a  dry,  well-ventilated  room  where  the  ea^s  can  be 
spread  out.     They  should  not  be  piled  in  a  heap,  as  it  is  important 
to  expose  them  to  a  free  circulation  of  air,  so  that  they  will  dry 
quickly  and  thoroughly  without  molding.     It  is  a  good  practice, 
often  followed,  to  leave  a  few  husks  attached  to  each  ear,  so  that 
the  ears  may  be  tied  together  in  pairs  by  means  of  the  husks  and  then 
hung  over  poles  or  wires  in  the  upper  part  of  the  room.     If  con- 
v-enient,  racks  can  l^e  made  like  bookcases,  with  slat  shelves  about  4 
or  5  inches  apart,  and  open  backs  and  fronts,  in  which  the  ears  can  be 
iirranged  until  thoroughly  dried.     Only  one  row  of  ears  should  be 
placed  on  each  shelf.     This  method  allows  the  pre^servation  of  a  large 
amount  of  seed  corn  in  a  small  space. 

Use  of  artificial  heat  in  drying  seed. — It  has  been  found  to  bo  verr 
important  to  dry  out  the  seed  corn  quickly  and  thoroughly,  and  the 
use  of  some  artificial  heat  is  in  most  cases  desirable.     It  is  thus 
important,  especially  in  damp,  cold  seasons,  to  place  the  seed  corn 
in  a  room  where  there  is  a  stove  in  which  a  fire  can  be  maintained 
at  least  a  portion  of  each  day  for  about  two  weeks,  or  until  the  com 
is  thoroughly  dried  out.     In  favorable  dry  autumns  artificial  heat 
may  not  he  necessary,  but  in  many  cases  the  "  kiln  drying  "  of  seed, 
jis  it  is  called,  will  he  found  to  be  very  important.     In  one  exi^erinient 
made  by  Mr.  Ilartkn^  on  the  Department's  experimental  farms  kiln- 
dried  seed  gave  an  average  yield  of  16  bushels  per  acre  nion»  than 
ordinary  air-dried  seed  of  the  same  variety  grown  in  the  same  pla<*- 
The  ex|)eriinental  field  in  this  case  contained  about  10  acres,  and  ^»5 
planted  with  the  air-dried  and  kiln-dried  seed  in  alternate  rows. 

Selection  of  seed  ears. — After  the  corn  is  thorough h'  dried  oat 
Ijreferably  some  time  in  the  winter,  when  farm  work  is  not  crowding, 
all  the  ears  should  be  examined  carefullv,  and  a  sufficient  numberof  thf 
very  best  and  largest  ears  should  be  selected  to  plant  the  next  year- 
crop.  Ill  making  this  selection  the  grower  should  carefidly  examin* 
each  ear,  selecting  those  having  deep  and  well-formed  kernels,  whick 
will  give  the  greatest  weight  of  shelled  corn  per  ear  (see  pp.  lOandU^ 
The  imp(»rfect  kernels  at  the  tips  and  butts  of  these  selected  «^| 
should  be  shelled  off  and  discarded  before  the  ears  are  finally  shelw| 
for  planting. 

Testing  the  germination. — Test  the  germination  and  comparatit*] 
vigor  of  growth  of  these  seed  ears,  as  already  described  (p.  l^l* 
If  any  of  the  ears  give  poor  or  slow  germination  or  lack  rig**] 
discard  such  ears. 
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Grading  the  seed  com  to  fit  dropping  plates. — A  perfect  stnnd  is  one 
:>f  the  principal  factors  in  securing  a  good  yield.  If  3  or  4  stalks  per 
liill  is  a  perfect  stand,  hills  with  1  or  2  or  with  5  or  (>  stalks  will  make 
i  poor  stand  and  give  a  loss  in  yield.  It  is  important  to  have  good 
seed  of  perfect  germination,  and  to  have  the  seed  grains  dropped  imi- 
formly,  with  the  right  number  in  the  hill.  It  is  thus  desirable,  as 
emphasized  by  Prof.  P.  G.  Holden,  of  the  Iowa  Agricultural  College, 
to  separate  the  seed  ears  selected  into  three  classes,  or  grades,  having 
(1)  small,  (2)  intermediate,  and  (3)  large  kernels,  and  shell  and 
preserve  these  three  grades  of  seed  separately.  Before  beginning  the 
planting,  the  planter  can  l^e  carefully  tested  with  each  grade  of  seed, 
and  the  dropi)ing  plates  with  different-sized  holes  or  marginal  notches 
5«elected  for  each  grade,  which  by  careful  trial  are  found  to  uniformly 
drop  the  desired  number  of  kernels.  These  plates,  after  thorough 
test,  can  \ye  marked,  and  used  when  needed  with  the  i)roper  size  of 
seed  grains  without  loss  of  time  in  the  rush  of  planting. 
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LETTER  OF  TRANSMIHAL 


U.  S.  Depar-oient  of  Agriculture, 
Bureau  of  Biological  Survey, 

Washington,  D.  C.,  September  7,  i^'. 
Sir:  I  have  the  honor  to  transmit  herewith  for  publication  in tkj 
series  of  Farmers'  Bulletins  a  summary  of  the  ^me  laws  for  iMlj 
relating  to  seasons,  shipment,  sale,  and  licenses,  prepared  by  T.& 
rainier,  Henry  Oldys,  and  R.  W.  Williams,  jr.,  of  the  Biolo^icJ] 
Surv(*y.  Tliis  bulletin  is  similar  in  scope  to  those  issued  in  190!,' 
llHj:^,  and  11)()4  and  includes  the  changes  in  the  laws  made  during  thj 
present  year.  The  information  presented  is  much  more  condenseij 
than  in  previous  bulletins,  but  is  arranged  in  such  form  as  to  be  usefaij 
to  th()s(;  who  are  interested  in  game  protection. 
Respectfully, 

A.  K.  Fisher, 

Actmg  Chiefs  Biological  Surreji. 
Hon.  James  Wilson, 

Stcretdvy  of  Agriculture, 
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GAME  LAWS  FOR  1905. 


IHTEODUCTIOir. 

SCOPE   OF  THE   BXTLLETIN.^ 

The  object  of  the  present  bulletin  is  to  present  in  convenient  form 
i  summary  of  the  game  laws  of  the  United  States  and  Canada  that 
fOvcrn  .seasons,  shipment,  sale,  and^  licenses.  Its  purpose  is,  pri- 
mrily,  to  furnish  information  concerning  restrictions  on  trade  in 
anie,  knowledge  of  which  is  important  in  connection  with  the 
nforcement  of  the  Lacey  Act.  Hence  such  provisions  as  relate  to 
lethods  of  capture  of  game,  enforcement  of  laws,  disjwsition  of  fines 
rid  fee^,  and  such  matters  as  are  of  special  or  local  application  are 
ot  included.  These  may  be  found  elsewhere,  either  in  summaries 
repared  for  the  use  of  sportsmen  by  game  associations,  railroad  com- 
anies,  and  private  publishers,  or  from  the  laws  themselves,  which  in 
lost  cases  may  be  had  in  separate  form  from  game  commissioners  or 
ecretaries  of  state.** 

The  demand  for  a  publication  containing  a  concise  summary  of  exist- 
n^  game  laws,  both  national  and  State,  apparently  increases  in  direct 
)roportion  with  interest  in  game  protection,  and  the  need  of  such  a 
mmmary  constantly  grows  with  the  increasing  complexity  of  game 
egislation  and  the  tendency  in  some  quarters  to  permit  county  hoards 
of  supervisors  to  fix  hunting  seasons  or  modify  those  established  by 
legislative  action.  In  Alabama,  Maryland,  and  North  Carolina  the 
legislatures  enact  separate  laws  for  the  diflferent  counties;  in  New 
York,  Oregon,  and  Washington  laws  for  different  districts  or  sections 
of  the  State  are  fairly  numerous,  and  becoming  more  so;  in  Mississippi, 
eounty  boards  of  supervisors  have  full  authorit\^  to  regulate  hunting; 
Jind  in  Louisiana,  Nevada,  and  Virginia,  county  officers  are  empowered 
to  shorten  or  shift  open  seasons.  In  the  following  tables  such  local 
laws  and  regulations  are  included  as  fully  as  possible,  but  as  some  are 
inaccessible  and  others  are  likely  to  be  changed  at  any  time,  a  complete 
and  accurate  summary  of  them  is  impracticable. 

^A  directory  of  these  officers  with  their  addresses  and  a  list  of  the  cotnmUiaionfl 
vbich  issue  fish  and  game  laws  in  separate  form  may  be  found  ti^,£||H||||^0iJ^  O* 
he  Biological  Survey,  U.  S.  Department  of  AgricultiiTC» 
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LEGISLATIOir  OF  1905. 

In  1905  legislative  sessions  were  held  in  41  States  and  Territories, 
and  in  all  but  2  of  these  changes  were  made  in  the  game  laws. 
Including  the  local  laws  of  New  York  and  North  Carolina,  the  statutes 
affecting  game  numbered  about  180,  exclusive  of  appropriation  bilk 
In  the  following  resume  the  acts  of  Vermont  are  included,  as  the 
session  of  its  legislature  in  1904  occurred  in  the  autumn  too  late  to 
incorporate  the  changes  in  the  game  law  bulletin  of  last  year.  Seven 
States — Arizona,  Idaho,  Indiana,  Minnesota,  Missouri,  Kansas,  and 
Utah — adopted  entire  new  game  laws,  and  California,  Michigan,  Mis- 
souri, and  South  Carolina  passed  laws  giving  complete  protection  to  non- 
game  birds.  Important  progress  in  protecting  game  birds  was  made 
in  a  number  of  States,  among  which  should  l>e  mentioned  Montana. 
Ut4ih,  and  Wisconsin,  which  ciit  off  spring  shooting  of  waterfowl, 
and  California,  Colomdo,  Indiana,  Pennsj^lvania,  and  Utah,  which 
gave  protection  to  shore  birds.  More  attention  than  usual  was  paid 
to  licenses,  and  a  strong  tendency  was  noticeable  toward  local  legisla- 
tion, which,  in  North  Carolina,  was  carried  to  the  extreme  of  enacting 
special  laws  for  a  number  of  different  townships. 

Among  the  novel  features  of  the  legislation  of  the  year  may  he 
mentioned  the  adoption  by  Montana  of  a  uniform  season  for  all  game, 
thus  greatly  simplifying  the  law;  the  principle  adopted  by  Oregon 
and  V(^rmont  of  iixing  certain  seasons  by  days  of  the  week  instead  of 
the  month;  the  practical  prohibition  by  Minnesota  of  placing  game  in 
cold  storage;  the  establishment  by  W3'oming  of  a  large  State  game 
preserve  immediatelv  south  of  the  Yellowstone  Park;  the  adoption  bj 
Wyoming  of  a  §1  permit  for  photographing  big  game  in  winter;  and 
the  roijuirement  of  Wisconsin  that  each  special  deputy  warden  shall 
carry  an  idiMitiiication  card  bearing  his  photograph,  his  signature, 
the  seal  of  the  department,  and  a  miniature  reproduction  of  to 
commission. 

Licenses.— Sev(?nil  States  enacted  some  form  of  license  legislation  for 
the  iirst  time.  Arizona,  Kansas,  Missouri,  Oregon,  and  Vernionl 
adopted  nonresident  licenses;  Kansas,  Missouri,  Montana,  Oregoik 
and  Manitoba  resident  licenses,  and  Massachusetts,  Utah,  WashiDj^toi; 
Wyoming,  and  Manitoba,  alien  licenses.  In  Manitoba  persons  wlio 
are  not  British  subjects  are  now  required  to  pay  a  license  fee  of  WW 
Florida  made  its  nonresident-license  requirement  applicable  to  all  dod* 
citizens  of  th(^  State;  Indiana  estaldished  a  resident  license  foralifnaBK 
throughout  the  season  instead  of  ducks  in  the  autumn;  South Carolics 
reestablished,  in  a  modified  form,  its  market-hunting  license  f<>f 
ducks  and  its  nonresident  county  license;  and  Illinois  extended  its  res- 
ident license  to  cover  rabbits;  Maine,  Montana,  Minnesota,  and  Xe* 
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Hampshire  extended  their  big-game  licenses  to  cover  all  game,  and 
14ova  Scotia  consolidated  its  moose  and  bird  licenses  into  one  ^) 
license  for  all  game.  Maine  established  a  $5  license  for  hunting  prior 
to  October  1,  and  Michigan  a  ^10  export  license  for  ducks  shipped  by 
nonresident  land  owners  und  members  of  clubs  maintaining  preserves 
in  the  State.  Several  changes  were  made  in  the  foes,  Tennessee 
adopted  a  ¥10  license  (except  in  til)out  30  counties)  in  place  of  its  former 
variable  fee;  Washington  replaced  its  ?1  county  license  by  a  $1  license 
for  residents,  a  §5  license  for  nonresidents,  and  a  #50  license  for  aliens, 
and  provided  corresponding  State  licenses  of  ^5,  ^10,  and  $50;  Mich- 
igan increased  the  resident  license  fee  for  big  game  from  75  (?ents  to 
f  1.50,  South  Dakota  from  $1  to  §2.50,  Wyoming  from  ^1  to  *2,  and 
New  Brunswick  raised  its  nonresident  license  from  §30  to  §50.  Reduc- 
tions in  the  fees  were  made  in  the  resident  license  of  Illinois  from$i  to 
75  cents;  in  the  small-game  nonresident  license  of  Montana  from  Ji^l5 
to  $10;  in  the  nonresident  license  of  Indiana  from  $25  to  #15;  and 
in  that  of  Nova  Scotia  from  §40  to  #30,  with  repeal  of  special  licenses. 
Montana  abolished  the  exemption  of  taxpa>'ers  from  the  nonresident 
requirement,  made  the  resident  license  good  for  a  family,  and  provided 
for  its  issue  to  United  States  soldiers  stationed  in  the  State.  Wvo- 
ming  placed  United  States  soldiers  on  the  same  footing  as  residents, 
and  removed  the  exemption  which  permitted  residents  to  hunt  in  their 
ow^n  counties  without  license.  Hawaii  abolished  the  §5  hunting 
license  which  has  l)een  in  force  in  Oahu  since  1S\H}, 

Shipment. — A  few  important  changes  were  made  in  the  laws  regu- 
lating the  export  of  game.  Missouri  and  Hritish  Columbia  extended 
their  nonexport  laws  to  ccpver  all  protected  game.  Maine,  which  for- 
merly prohibited  ex|X)rt  of  wood  ducks,  black  ducks,  teal,  und  gray 
ducks,  changed  its  law  so  as  to  include  practically  all  ducks.  Utah 
added  shore  birds  to  its  prohibited  list:  New  Hampshire,  birds,  and 
Arizona,  ducks.  On  the  other  hand,  Wyoming  modificnl  its  prohibi- 
tion of  the  export  of  any  big  g:ime  except  und<»r  a  hunting  license,  so 
as  to  permit  the  shipment  of  1  head,  1  hide,  1  scalp,  and  1  pair  of 
tusks  of  any  big  game  except  moose,  by  any  pei'son  imder  certain 
restrictions.  Michigan  authorized  the  export  of  1  deer  under  the 
nonresident  license,  and  ducks  hy  nonresidents  under  the  si)ecial 
license  mentioned  alx)ve.  Missouri  in  its  new  geneial  law  provided 
for  the  export  of  a  limit(^d  amount  of  g^une  by  nonresident  licensees, 
and  Washington  extended  this  privilege  to  all  nonresident  licensees 
instead  of  restricting  it  to  those  from  Oregon;  South  Dakota  reduced 
the  export  limit  on  deer  from  !i  to  1;  New  Hampshire  cut  oil  all  exiKirt 
of  deer,  and  Manitolm  made  it  necessiirv  for  a  nonresident  to  secure 
an  export  permit  from  the  minister  of  agriculture  and  immigration. 

Propagation. — Several  changes  of  more  or  less  importanc(»  were  made 
Jor  the  purpose  of  encouraging  the  propagation  of  game.     Minnesota 
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piissod  ji  law  ponnittinj:]^  the  hrecdincj  and  dome^tii'ation  of  big  pane 
under  ]KM-init  from  the  ooniinissioners,  with  a  fee  of  50  cents  for  each 
animal  held  in  captivity.  Michigan  provided  for  limited  and  Wst^h- 
inj^ton  for  unlimited  capture  of  birds  and  animals  for  projiagalion. 
Missouri  authorized  the  State  warden  to  issue  permits  for  the  jKisses- 
sion  or  exix)i't  of  pune  or  birds  for  scientific  or  proiwigating  puriKi?cs, 
and  also  to  secure  and  transmit  to  other  ^ame  officials  fish  or  pimefor 
these  purposes.  Tennessee  likewise  authorized  the  State  warden  to 
captun*  or  transfer  ^me  for  propagation,  and  also  to  import  game 
birds  or  their  eggs  for  distri})ution.  Utah  added  three  counties  to  the 
two  iJKit  already  allowed  e.\ix)rt  of  quail  for  propagsition  from  the 
county.  Peinisylvania  provided  for  propagation  of  gjinie  under  tertifi- 
cate  and  with  bond  and  f(»e  requirements;  and  Wyoming  replaced  the 
law  permitting  residents  to  take  big  game  on  their  own  premises  for 
donn'stication,  scientific  or  breeding  purposes,  with  one  authorizing 
th(»  capture  of  a  limited  number  of  young  of  deer,  elk,  mountain  s^heep, 
and  antelope  for  domestication  and  propagation,  under  the  authoritr 
and  supervision  of  tlu'  State  gtune  warden,  on  piyment  of  a  fee  of  ?1. 

Sale.  Missouri  and  Manitoba  extended  their  lists  of  game  that  tin 
not  l)e  sold  to  cover  all  protected  game.  Manitoba  formerly  permit- 
ted the  sal(»  onlv  of  ducks,  but  Missouri  allowed  the  sale  of  all*rawf 
but  (leer  and  upbuid  birds  killed  in  the  State.  Several  States  extendi^ 
tlicir  lists  of  game  (he  sale  of  which  is  prohibited.  Idaho  placed  birds 
on  the  list;  Kansas,  red  s(|uirrels,  plover,  ducks,  geese,  and  hraut: 
Elaine,  practically  all  ducks;  Massachusetts,  deer  taken  in  the  Stato: 
New  Mexico,  (loves  and  i)igeons;  Pennsylvania,  woodcock  and  ^iU 
turkey>;  I'tah,  ipiail;  Wycmiing,  heads  of  big  game;  California,  doviv 
and  shore  birds;  and  Manitoba  the  heads  of  all  l>ig  game  (formerly 
only  those  of  mountain  sheep),  the  female  and  yoinig  of  elk  and  rati- 
bou,  blue  grouse,  swan^,  and  ducks.  On  the  other  hand,  a  fewStnte* 
reduced  their  lists.  Washington  removed  from  the  list  hides  of  l«p 
orame;  Minnesota,  hides  of  deer,  moose,  and  caribou  taken  outside 
the  Stale.  Wyoming  provided  that  1  hide,  1  scalp,  1  head,  and  I 
]>airof  tusks  of  big  game  may  be  sold  under  a  ^o -cent  permit  fiom 
the  State  wardcMi.  Penn>^ylvania  fixed  a  season  for  the  sale  of  imported 
rufied  erouse  and  Illinois  removed  the  restriction  confinmir  the  >al^ 
of  imported  game  during  a  limited  season  to  cities,  town**,  and  villa«res 

Warden  service.  The  game  warden  system  was  installed  forthetinfil 
time  in  Kansas,  South  Caiolina  (county  wardens  only),  and  Briti>h 

'lumbia.     An  assistant  waideu  was  added  in  Manitoba;  and  in  Ne» 

mswick  a  chief  i anger  to  supervise  enforcement  of  laws  of  t^ 

)St  and  to  guard  against  foiest  tires.     The  number  of  wardens  »a^ 

eased  in   Illinois  and  Ontario,  and  California  made  moiv  libet^ 

ision  than  hereto foie  lor  it^  warden  service.     Vermont,  folloffinf 
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New  York,  placed  its  service  under  n  single  ooinmissionor.  Wyoming 
provided  for  arrest  and  seizui'e  without  warnint,  and  Minnesota  and 
Missouri  conferred  the  jx^wer  of  search  on  their  giunc  oflicials. 

Following  are  the  princijwl  changes  in  the  laws;  tho.'^e  marked  with 
an  asterisk  (*)  are  based  on  recommendations  of  Stat4»  officers:" 

Aruona. — One  geuexal  art  establishirifi:  a  $10  noim'^'idont  licvnsc*  and  ba;;  limits  (jii 
qoailand  deer;  <;:ivin$|r  absolute  protection  to  antolo])e  and  intr(j<liui'<l  pht^iHunts  until 
1911:  extending;  tlie  open  {seasons  for  <leer  an<l  turkevH  a  ntontli  in  i'ach  <':uh';  and 
prohibiting  the  export  of  dueke. 

Arkansas. — (Laws  not  reoeive<l.) 

Galifomia. — Six  act,s:  Protecting  nongame  birdH  and  defining  ^ame  ])irds;  adding 
shore  bin!:-  to  tlie  list  of  protected  game  birdH;  nhortening  the  open  H'as<»n  ft»r  deer; 
giviTigtreeF'^juirrel?  and  swans?*  al»foIute  prot«*ction;  ]»rnl)il)iting  tlie  nale  of  dnve^^and 
shore  birds;*  re<lucing  the  number  of  deer  which  may  Ix*  killed  in  a  geasun  fnmi  3 
to  2;  and  the  number  of  doves  which  may  Ik*  kille<l  in  a  day  from  r>0  to  2r»:*  i»lacing 
a  bag  limit  on  shore  bird?  and  increasing  that  on  rail  from  20  to  25:  making  more 
liberal  provision  for  tlie  warden  service;*  an<l  proti.*cting  g;illM  and  cranin. 

Colorado. — f>no  act  making  slight  changes  in  w;u'onj*  f<>r  deer,  siige  chi(•ken^',  and 
dovi«;  and  adding  shore  birds  to  the  list  of  prote<!ted  giune. 

Ccnnecticat. — Five  acts:  Shortening  the  open  season  for  rab]»its  one  month,  thus 
naking  a  uniform  season  for  upland  game;  provi<ling  for  payment  of  damages  for 
ioJDries  to  crops  by  deer;  increasing  the  penalty  for  killing  deer  froni  $1(X)  to  ?5(H"); 
extending  prohibition  of  using  ferrets  in  hunting  rabbits  until  OctolKT  1,  19(K»;  and 
fixing  a  two  montlis'  open  season  for  intro<Iu(red  phea.«ants. 

Delaware. — Two  at*ts:  Changing  the  oin-ning  date  of  the  season  for  reed  birds  to 
September  1,  to  conform  with  that  in  adjoining  States;  and  pri>tecting  all  .Miuirivls 
except  re<i  squirrels. 

Florida. — Two  acts:  One  reenacting  the  law  providing  for  county  wardens;  the 
other  re*lucing  bag  limits,  and  requiring  all  persons  not  citizens  of  the  State  to  secure 
son  resident  licenses. 

Oeori^. — An  act  changing  the  seasons  for  doves,  snipi',  and  marsh  hens. 

Hawaii.—  An  act  repealing  the  law  of  18%  requiring  himting  licenses  in  Oahu. 

Idaho. — A  new  general  law  giving  absolute  protection  to  anteloi>e;  shortening  the 
eeag«)n  for  wild  fowl;  changing  the  open  season  for  doves,  snipe,  and  ])lover  fnnn 
(firing  to  fall;  prohibiting  the  sale  of  birds;  and  changing  the  hunting  liccMises  to  a 
|25  nonresident  license  for  big  game  only,  and  a  $o  license  for  birds. 

Illinois. — One  act  requiring  resident  licenses  for  hunting  rabbits  as  well  as  other 
irame,*  and  reducing  the  fee  from  $1  to  75  cents; *^  authorizing  the  use  of  the  surplus 
in  the  State  game  fund  for  stocking  the  State  with  «n:ail,  pniirie  chickens,  and 
phea.»:ants,*  and  for  exterminating  crows  and  hawks;  reducing  the  bag  limit  on  ducks 
from  50  to  85;  extending  the  dose  season  on  niffe<l  grouse  and  i>rairie  chickens  until 
1009;  allowing  the  sale  of  imi)ortcd  game  thrrmghout  the  State  Ix^tween  October  1  and 
Februarj*  ],*  and  increasing  the  numlxT  of  wardens  in  each  county  from  one  to  three.* 

Indiana. — Two  acts:  One  establishing  a  new  close  season  of  six  years  for  importinl 
pheasants*  the  other  comprising  jiractically  a  new  gaim*  law  which  esta])lishes  a  fall 
Hcason  for  rabbits,  allows  an  ojien  s<'ason  for  doves,  virtually  removes  prc»tecti(m 
from  woo<lcock,  establishes  a  general  resident  hunting  license,  and  reduces  the  non- 
resident license  fee  from  $25  to  $15. 

Kansas. — Three  acts:  A  siKJcial  law  continuing  the  close  season  for  quail  and  prai- 
rie chickens  for  three  years  in  19  comities;  a  general  law  establiahing  the  ofKce  of 
State  game  and  fish  warden;  providing  for  |16  nonreaident  and  $1  resident,  licenscB; 
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placing;  a  bag  limit  on  birds;  making  various  changes  in  close  Beasons;  and  prohibit- 
ing the  sale  of  red  squirrels,  plover,  ducks,  geese,  and  brant;  and  a  local  law  applicable 
to  Rawlins  County  only  pennitting  owners  of  land,  their  guests,  and  tenants  to  bunt 
quail  and  prairie  chickens  on  such  land  for  a  limited  time  after  the  close  of  the 
season. 

Maine. — Five  general  acts:  Extending  the  close  time  on  caribou  six  years;  changing 
the  $15  nonregideut  license  so  as  to  make  it  apply  to  all  game  after  October  1  and 
establiijhing  a  ?o  nonresident  license  for  hunting  prior  to  that  date;  *  extending  the 
deerskin  license  to  include  skins  of  all  animals  lawfully  taken;  giving  special  protec- 
tion to  eaglos  and  vultures,  and  extending  the  protection  accorded  wild  fowl  to  cover 
practically  all  ducks.  Also  five  local  acts  making  changes  in  close  seasons  or  imposing 
additional  restrictions. 

nassacbasetts. — Eijjfht  acts:  Establishing  a  $15  himting  license  for  unnaturalized 
forc'ign-lx)rn  n^identsof  the  State;*  giving  absolute  protection  to  upland  plover  antD 
1910;  *  extending  the  clo.se  season  on  importcni  pheasants  until  1907  and  that  on  quail 
on  Nantucket  Island  until  1908;  shortening  the  0|>en  season  on  quail  ebn^where  in 
the  Slate  to  the  month  of  November;  providing  for  sale  and  possession  of  live  qiafl 
for  T)roi>agation  at  any  time  under  permit  from  the  commissioners  of  fisherieei  and 
game;  placing  cirtain  restrictions  on  the  killing  of  dogs  chasing  deer;  and  giving 
added  j)n>tc(!tion  to  ducks  in  Dukes  County. 

Michigan. — One  general  act  extending  absolute  protection  of  elk,  muose«  and  cari- 
bou until  1913,  and  dwr  (in  certain  counties)  to  1908;  closing  the  st^ason  on  qr.ail 
until  l\H)7;  *  ostabli.shing  a  bag  limit  on  birds;  restricting  the  training  of  dogs  in  close 
season;  definin;;  game  birds  and  giving  comiirehensive  protection  to  nongame  birds; 
allowing  limited  collection  of  birds  and  animals  for  scientific  or  pn>pagating  pn^ 
poses;  increasing  the  resident  license  fee  from  75  cents  to  $1.50;  allowing  nooRA- 
dcnt  ]iccn.vec  to  export  one  deer;  and  establishing  a  limited  $10  export  license  for 
ducks. 

Minnesota.— One  general  act,embo<lyingthe  following  new  features:  Prohibition  <>f 
cold  storage  of  game  and  authorization  of  game  wardens  to  search  for  stored  game; 
reduction  of  nuniluT  of  deer  allowed  each  resident  to  2*  and  each  nonn^identtol, 
and  ]>a^  limit  on  birds*  to  15  a  day;  n(.>nresident  permitted  to  export  deer,  hot  not 
moose;  and  absolu-e  protection  given  to  caribou  until  1913. 

Missonri. — One  general  game  law  of  71  sections,  declaring  game  and  birds  to  he  the 
property  i)f  the  State;  giving  i)rotection  to  nearly  all  nongame  birds;  providing  f«v 
an  eHuient  game-warden  service;  estiiblishing  resident  and  nonresident  licenses  with 
fees  of  SI  and  ?15,  respectively;  prohibiting  sale  and  export  of  game,  except  export 
of  a  limited  ap.iount  under  the  nonresident  license;  fixing  l)ag  limits  of  1  deer, ! 
turkeys,  and  2r>  «)tlivr  birds  a  day,  with  allowance  of  2  deer,  4  turkeyn,  and  50  lanb 
in  jM)Hsessioii  at  one  time. 

Montana.— Tv,( J  acts'-:  One  making  a  uniform  season  for  all  game;  *  allowing  an  o[« 
seat-on  for  mountain  sheep  and  female  elk;  establishing  a  lug  limit  on  moantaii 
shcK'p,  and  reducing  the  Iwig  limits  on  deer,*  elk,  mountain  goat,  *  and  upland  gtftf 
birds;  tlie  other  establishing  a  $1  lit*ense  for  residents  and  United  Statt^s  wjldien; 
extending  tlie  >525  nonresident  license  to  cover  all  game,  instead  of  big  game  onJ.^ 
reducing  the  fee  of  the  nonresident  bird  litvnse  from  $15  to  $10;  withdrawing  tbe 
privilege  formerly  allowed  taxpayers  of  hunting  without  procurini^  nonreado^ 
licen.scs;  classifying  cooks  and  packers  as  guides;  and  establishing  a  50-cent  liffB* 
for  a  limite<l  ex])ort  of  game. 

Nebraska. — An  act  giving  absolute  protection  to  squirrels,  formerly  unpn>t«t«4 
and  limiting  the  Iwig  of  prairie  chickens  to  10  a  day  in  September*  (but  retaining thf 
bag  of  25  a  day  <luring  the  rest  of  the  open  season).  I  j 

Nevada. — One  act  giving  special  protection  to  the  American  eagle. 

New  Hampshire.— Four  acts:  Protecting  loons  absolutely;  shorteniiig  the  oF* 
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for  quail,  gixHise,  woodcock,  and  enipe;  pmhibitiDg  the  use  of  Hwivel  and  punt 
gaxa;  extending  the  nonresident  deer  liceni^  to  cover  all  game,  and  prohi))iting  all 
export  of  deer,  but  permitting  holders  of  nonresident  liconsea  to  export  12  birds. 

Vaw  Jersey. — One  act  further  regulating  wild-fowl  shooting. 

Vew  Xexico. — One  act  shortcidng  the  deer  seafion;^  aerording  al)8olute  protection  to 
antelope,  bobwhitei  and  wild  pigeons  until  IWIO,  and  to  elk,*  mountain  nheep,*  and 
ptarmigan  indefinitely;  and  )>lacing  turtle  dovcp  on  the  game  list.* 

Vew  York. — Sixteen  act;;:  Making  changen  in  a  few  counties  in  the  seasons  for 
deer,  fex|uirrels,  rabbits,  quail,  grouse,  and  wocnlcook;  ])rohibiting  cnpturi'  or  sale  of 
land  turtles  or  tortoises;  relieving  game  prote<ftors  of  their  duties  as  lire  wardens 
and  in  connection  with  the  protecti<m  of  forifst  preserves  and  public  ])arki=^;  and 
amending  sections  409  and  410  of  the  IVnal  (\ido  governing  the  Hide  of  weuiionn  so 
as  to  prohibit  sale  or  gift  of  firearms,  air  gun»,  or  spring  guns  to  ]>ers<mH  un<ler  10 
years  of  age,  and  to  prohibit  persons  not  citizens  of  the  Tnited  Statfn  from  earrjing 
fireanns  in  public  places  at  any  time. 

Vorth  Carolina. — Sixty-seven  acts:  The  most  imiH»rtant  ones  prohibit  export  of 
quail  from  four  counties,  Catawl)a,  Mailison,  Surrey,  and  Swain;  sale  of  <|iuiil  in 
Catawba,  Forsx'th,  and  Iredell  countieri;  sale  of  quail,  duek,  and  wild  turkey  in  New 
Uauover  County,  and  all  game  in  Randolph  Omnty;  al)olish  the  $20  n<»nri'sident 
license  and  remove  the  export  pn)hibition  in  C'alwrrus  County;  a1x>lish  the  $oO 
market-hunting  license  and  e8tab]i.sh  a  bag  limit  in  J^run^)wick  County;  .prohibit 
hunting  on  the  hinds  of  another  without  i>ennis8ion  in  Currituck,  Hertford,  ^Ia<li- 
8on,  Wayne,  and  Yadkin,  and  ];>arts  of  Anson,  Martin,  KandoIi)h,  Rutherfonl,  and 
Hobeaon  ix>unties;  and  rejieal  the  requirement  of  iM.'rmi.'^ision  in  Cabarrus  .iiid 
Henderson  counties. 

Oklahoma. — ^Xo  regular  game  law  was  pa>-sed,  but  the  s<rhool  law  contains  a  ]>n>- 
viaion  requiring  instructi(»n  at  least  half  an  hour  each  week  Ciinivniing  the  liubits  of 
animals  and  birds,  and  their  protection.     (Ch.  .'kI,  art.  12,  see.  2.) 

Oregon. — Six  acti^:  KHtabli^hing  a  ^10  nonresident  *  and  $1  ri^iideiit  license:  alM>lish- 
ing  the  open  season  on  prairie  chickens  until  HHH);  exten<ling  i)rotection  to  all  ducks, 
fihortening  their  oi>ensi'ason  and  reiiucing  the  l>ag  limit*  on  them;  })rohibiting  prac- 
tically all  sale  of  game;  oujitting  protection  of  moose,  antelo]»(>,  mountain  shtH'p, 
also  of  deer  in  four  counties;  and  east  of  the  Cascades,  o]>ening  the  season  for  a  few 
days  on  quail  under  a  small  bag  limit,  and  protecting  gi'cso  at  all  times  on  the  C<>lum- 
bia  Kiver. 

PeBBijlraaia. — Threeacts:  One  providing  for  the  ap])ointmont  of  si>eeial  deputy  gimie 
protectors  to  serve  without  com}>ensation;  another  em|)owering  the  board  of  game 
oommissioners  to  estiiblish  preserves  for  deer  and  upland  giime  birds;  and  a  general 
game  law  defining  game  and  providing  com prehensivt.'  protection  for  nongame  Iwrxls; 
empowering  the  board  of  game  c*cmmissioners  to  destroy  wild  birds  and  animals 
destructive  to  game;  restricting  the  colliH'tion  of  birds  and  nests  for  sinentiHc  uses;* 
exempting  public  zoological  i»arks  and  mus<>ums  from  the  game  laws;  ])roviding  for 
propagation  of  game  under  certifiirate  with  fee  and  Inmd;  altering  close  seasons  for 
game;  protecting  bears  from  March  1-Oetobcr  1 ;  fixing  Iwg  limits  by  day,  wet^k,  and 
nason;  restricting  deer  hunting;*  pn)hibiting  hunting  certain  game  for  hire,  and  all 
tale  of  wild  turkey  or  woodcock;  and  perndtting  [KTsons  charge<I  with  violating  the 
game  laws  to  {lay  penalty  and  costs  toagame  protector  in  satisfaction  of  offense  charged. 

Bhods  leland. — Three  acts:  Opening  a  two-months'  season  on  quail,  grouse,  and 
iroodcock;  continuing  the  prohibition  of  the  sale  of  these  birds  indefinitely;*  extend- 
In^  the  al»olute  protection  of  introduced  pheasants  and  prohibition  of  their  sale  to 
JSIO,'  and  ahortening  the  open  st^ason  for  gray  scpiirrels,  rabbits,  and  han^. 

Sontli  Carolina. — Five  acts:  Establishing  a  $50  resident  itiunty  license  for  market 
hunting  of  ducks  and  a  $10  nonresident  county  license  for  general  hunting;  provid- 
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ing  for  confiscation  of  paraphernalia  used  in  violation  of  law;  for  the  appointment  of 
a  game  wanien,  with  limited  powers,  for  each  county,  and  for  the  protection  of  non- 
game  hirds. 

South  Dakota.— One  act  shifting  the  open  season  for  big  game  to  begin  November  1 
instead  of  November  15;  reducing  the  bag  limit  on  deer  from  3  to  2;  increa8iu<y  the 
resident  hunting-license  fee  for  big  game  from  $1  to  $2.60;  increasing?  the  salary  of 
big-game  wardens  from  $50  to  $75  a  month;  and  limiting  their  appointment  to  coun- 
ties in  which  big  game  i^  found,  but  giving  them  jurisdiction  throughout  the  State. 

TenncBsee.— Two  general  acts:  One  establishing  a  new  warden  system  (except  in 
38  counties  mainly  Jn  the  middle  of  the  State);  the  other  (not  applicable  to  32 
counties)  protecting  deer  and  intro<luced  pheasants  absolutely  for  two  years;  exttn*!- 
ing  the  open  season  in  spring  on  dove,  teal,  and  wood  duck;  providing  a  $10  fee  for 
the  nonresident  hunting  license,  to  replace  the  former  indefinite  fee;  e«tablishin£ 
graded  licenses  of  $5,  $10,  and  $25  for  dealers  in  game;  establishing  bag  limits  on 
game  birds;  and  authorizing  the  State  warden  to  import  or  take  game  binls  oresss 
for  propagation  or  distribution.  Seven  county  acts  were  also  passed,  requiring  non- 
residents to  secure  written  consent  of  landowners  before  hunting  or  fishing  in  4 
counties;  alx>liHhing  close  seasons  on  s<iuirrel8  in  16  counties,  and  fixing  close  seasons 
on  squirrels  in  11  others;  altering  the  seasons  for  wild  turkeys  in  2  counties;  and  pro- 
viding special  laws  for  Hardeman  and  Warren  counties. 

Texas. — Two  acts:  One  placing  a  bag  limit  on  squirrels  of  10  a  day,  and  a  sale  limit 
of  5  a  week,  except  in  12  senatorial  districts;  the  other  exempting  certain  additionfll 
counties  from  the  operation  of  the  law  prohibiting  hunting  upon  posted  lands. 

Utah. — A  new  general  game  law  giving  absolute  protection  to  s.H  big  game  indefi- 
nitely or  for  a  term  of  years;  placing  shore  birds  on  the  game  list  and  prohibiting  th«r 
exjMjrt;  cutting  off  spring  shooting  of  ducks;*  placing  bag  limits  on  ducks  and  shore 
birds  and  red u<  ing  those  on  upland  game;  and  extending  the  nonresident  require^ 
ment  to  inc^lude  all  persons  who  are  not  citizens  of  the  United  States. 

Vermont.— Six  acts:  Establishing  a  $15  nonresident  deer  license  with  the  privilege 
of  exporting  one  deer;  repealing  the  law  allowing  the  killing  of  dogs  running  deer, 
establishing  bag  limits  on  ducks  and  ruffed  grouse;  protecting  English  partridgw 
until  1009;  limiting  the  open  season  for  deer  to  the  last  six  consecutive  working  da\9 
in  October;  and  placing  the  duties  of  the  fish  and  game  commission  in  the  hand^'if 
a  single  commissioner. 

Washington. — Three  acts:  Providing  for  the  creation  of  game  preserves  on  islancfc 
by  comity  connnissioners,  an<l  giving  absolute  protection  to  deer  on  all  islands,  sni 
to  waterfowl  on  the  Columbia  and  Snake  rivers  in  most  of  the  counties  east  of  tJw 
Cascades;  protecting  elk  absolutely  until  1915;  prohibiting  the  use  of  blinds  in  hunt- 
ing waterfowl;  replacing  the  general  $1  hunting  license  by  $10  State  and  $5  connty 
licenses  for  nonresidents,  $5  and  $1  licenses  respectively  for  residents,  and  a  $?• 
license  for  aliens,  with  increased  export  privileges  for  nonresidents;  creating  theoffirv 
of  chief  deputy  warden;*  providing  for  the  appointment  of  salaried  county  wardetf 
by  connty  commissioners  and  unsalaried  special  wardens  by  county  wardens;  repell- 
ing the  prohibition  of  the  sale  of  hides  of  big  game;  opening  a  season  for  mate 
pheasants  west  of  the  Cascades;  and  allowing  the  spring  shooting  of  geese  and  brwt 

WiBconsin.— Several  acts:  Extending  the  absolute  protection  of  quail  and  introduced 
pheasants  to  1910;  closing  the  season  on  prairie  chickens  in  certain  countiefi  nntii 
September  1,  1910;  fixing  bag  limits  on  a  number  of  birtls;  prohibiting  the  weol 
ferrets  in  hunting  rabbits  in  certain  counties;  and  requiring  each  spei^ial  depatygvoe 
warden  to  carry  and  exhibit  on  demand  an  identification  card  containing  his  pholfr 
graph  and  signaltire,  the  seal  of  the  game-warden  department,  and  a  miniatorf 
reproduction  of  his  commission. 

Wyoming.— Two  acts:  One  creating  a  State  game  preserve  south  of  the  Yellowsto* 
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National  Park;  the  other  requiring  a  $50  general  license  and  a  $5  bird  license  of  those 
who  are  not  electors  of  the  State,  and  a  $2  big-game  license  *  of  electors; «  establishing 
a  bag  limit  of  12  birds  a  day;  providing  for  propagation  and  domestication  of  big 
game  under  license;  *  authorizing  arrest  and  seizure  without  warrant;  and  requiring 
a  $1  permit  for  photographing  big  game  in  January,  February,  March,  and  April. 

Brituh  Colnmbia. — One  act  establishing  the  office  of  game  and  forest  warden;  add- 
ing snipe,  ptarmigan,  and  Hungarian  partridges  to  the  game  list;  giving  absolute 
protection  to  swans  (formerly  unprotected);  prohibiting  cold  storage  of  game  and 
the  purchase  or  tale  of  heads  of  elk,  moose,  or  caribou,  or  of  elk  teeth;  decreasing 
the  bag  limit  on  deer  from  10  to  5;  establishing  a  $5  nonresident  bin!  license  good  for 
one  week;  limiting  the  exemption  of  miners  from  the  game  law  to  those  engaged  in 
placer  mining  in  unorganized  districts,  exempting  surveying  and  engineering  parties, 
and  authorizing  the  lieutenant-governor  in  council  to  exempt  Indians  in  the  northern 
part  of  the  Province  and  those  dealing  with  them,  and  to  declare  local  close^sciisons 
for  game  or  birds. 

Manitoba.— One  act  reducing  the  open  season  for  big  game  from  30  to  15  days  and 
the  bag  limit  from  2  to  1;  curtailing  the  open  season  for  ducks,  to  begin  15  days  later 
than  before;  establishing  a  $2  big  game  license  for  residents  and  a  |100  nonresident 
alien  license,  and  repealing  the  law  allowing  the  domestication  of  wild  animals  under 
permit  from  the  minister  of  agriculture. 

Haw  Brunswick. — One  act  opening  a  season  for  partridges;  giving  absolute  protec- 
tion to  female  caribou;  requiring  the  use  of  tags  in  exporting  heads  of  moose  and 
caribou;  increasing  the  license  fees  of  nonresidents  from  $30  to  $50  and  extending 
the  license  to  cover  deer;  requiring  nonresidents  entering  forests  and  wild  lands  to 
be  in  charge  of  registered  guides;  prohibiting  guides  from  securing  hunting  licenses 
and  increasing  their  license  fees  from  $1  to  $2;  creating  the  office  of  chief  ranger,  to 
Bnper\'ise  enforcement  of  laws  against  fires  and  illegal  hunting  on  wild  lands;  and 
providing  for  the  examination  of  wardens. 

VoTa  Scotia. — One  act  extending  the  absolute  protection  of  deer  and  caribou  to 
1910;  shortening  the  open  season  for  moose,  and  lengthening  that  for  rabbits  and 
hares;  replacing  the  special  moose  and  bird  licenses  by  a  general  license,  and  reducing 
the  fee  from  $40  to  $30. 

Ontario. — One  act  making  a  slight  change  in  the  close  season  for  hares;  extending 
the  absolute  protection  of- introduced  pheasants,  and  prohibition  of  sale  of  quail,  par- 
tridge, woodcock,  and  snipe  to  1910;  restricting  transportation  of  big  game  and  trade 
in  their  hides;  and  increasing  the  number  of  game  wardens  from  4  to  7. 

CLOSE  SEASONS. 

All  the  general  close  seasons  for  game  prescribed  by  the  various 
States  and  by  the  Provinces  of  Canada  are  here  brought  together  in 
one  table.  For  the  sake  of  simplicity  a  uniform  method  is  used  in 
)K>th  the  arrans:ement  of  species  and  statement  of  seasons.  In  each  case 
^eer  and  other  big  game  are  first  considered;  then  squirrels  and  i-ab- 
l>its;  then  upland  game  birds,  such  as  quail,  grouse,  pheasants,  tur- 
iteys,  and  doves;  then  shore  birds;  and  finally  waterfowl,  such  as  ducks, 
I,  and  swans.  In  the  statement  of  seasons  only  close  seasons  have 
jn  Riven,  and  in  stating  these  the  plan  of  the  Vermont  law,  to 


a  Soldiers  and  sailors  who  are  electors  of  the  United  States  and  who  have  been 
%tjitioned  in  the  State  during  the  year  immediately  preceding  are  allowed  to  take 
the  $2  license. 
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include  the  first  date,  but  not  the  last,  has  been  followed  consicte&tly.* 
The  Vermont  scheme  has  the  advantage  of  showing  readily  both  the 
open  and  close  seasons,  since  either  may  be  obtained  by  reading  the 
other  backward. 

In  some  States  certain  days  of  the  week  constitute  additional  close 
seasons  throughout  the  tenn  in  which  killing  is  permitted.  Hunting 
on  Sunday  is  prohibited  in  all  except  four  of  the  States  east  of  the 
Mii>si.ssippi,  and  in  Iowa,  Kansas,  Missouri,  Minnesota,  Nebraska, 
North  Dakota,  and  Oklahoma,  as  well  as  in  most  of  the  Canadian 
Provinces.  Mondavs  constitute  a  dose  season  for  waterfowl  in  Ohio 
and  other  week  days  for  wild  fowl  in  several  favorite  ducking  grounds 
in  Delawaix?,  Maryland,  Virginia,  and  North  Carolina.  Hunting  is 
prohibited  on  election  day  in  Baltimore,  Frederick,  and  Harford 
counties,  Maryland.  These  special  exceptions,  the  county  laws  of 
Mississippi,  of  which  no  compilation  is  available,  and  the  county  laws 
of  Alabama,  Maryland,  and  North  Carolina,  which  are  too  numerous 
to  be  included  satisfactorily,  arc  not  given  in  the  following  table, 
which  may  otherwise  be  regarded  as  a  pitictically  complete  rcsum6  of 
the  regulations  now  in  force.  The  dilBBculty  of  securing  absolute 
accui-acy  in  a  table  of  this  kind  is  very  great,  and  ttie  absence  in  the 
laws  of  many  States  of  express  legislation  as  to  the  inclusion  or  exclu- 
sion of  the  dates  opening  and  closing  the  seasons  makes  exactness 
almost  an  impossibilit3\ 

CLOSE  SEASONS  FOB  GAICE  IN  THE  UNITED  STATES  AND 

CANADA,  1905. 

[The  dose  seasons  incliule  the  firvt  date,  but  not  the  last.  To  find  the  open  seftsoos  rtxtrm  thedda. 
Sb&sous  which  apply  only  to  special  counties  are  placed  to  the  left  of  the  column  containing  the  ckM 
seasons  for  the  Slate  in  general.    (See  also  Appendix,  pp.  50-54.)] 

Alabama  (1809^)  (*rr  couuty  hiivs.  pp.  50-51):  Clour fraiMfc 

Deer Jan.  1-Scpl.  1. 

S«iuirrel  (black,  gray,  or  fox) Feb-  3WuIj"L 

Quail,  partridge,  grouse,  prairie  chicken,  pheasant  (including  English,  Mon- 
golian, and  Chinese),  wild  turkey,  woodcock Mar.  2-Xot.1^ 

Dove Mar.  l-Aug.  1- 

Alaska  o  (igQ2-l<KM): 

Deer Feb.  I-Aiqr- >■ 

M oosc,  in oun tain  sheep Jan.  l-6tfL  I 

Qiribou  (except  on  Kenal  Penlu.sula  until  Sept.  1,  1908,  and  in  Ihc  rest  of  the 
Peninsula  district rf  Nov.  1-Scpt.  1) Jan.  l-Septl. 

a  See  discussion  of  this  question  lu  Cin^ular  No.  43  of  the  Biological  Survey,  U.  8.  Departmert^ 
Agriculture,  1801,  entitled  •'Definitions  of  oi>en  and  close  seasons  for  game." 

b  Under  section  11  of  the  act  all  of  the  counties  except  9  were  excepted,  and  KUbiiequenl  kfMi^ 
has  reduced  the  number  until  Houston  Ctounty  is  practically  the  only  one  which  stfll  retains  il»**** 
seasons  of  the  original  State  law. 

c  Any  game  animal  or  bird  may  bo  killed  at  any  time  for  food  or  dothlof  by  native  Indlsit' 
Eskimo  or  by  miners,  explorers,  or  travelers  in  need  of  food;  but  game  so  killed  can  Dotbeib^f' 
or  Kold. 

rfThe  Territory  is  divided  into  the  following  three  game  districts:  (1)  Bitka  dlstrict-4kiulliu^  | 
Alaska  east  of  the  141st  meridian;  (2)  Pcnin.snla  district— Aleutian  Irianda,  AJaaka  and  KeMlp^ 
lulasand  adjacent  islands,  and  tlmt  part  of  Alaska  west  of  the  14l8t  meridian  draintDf  InlotbeM 
Ocean;  (3)  Yukon  district— Remainder  of  Territor>',  including  the  area  drained  by  tbe  Kilik!Ok*'^{ 
^nana,  Yukon,  and  Kowak  rivers,  and  the  area  which  drains  into  the  Arctic  Ocean. 
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(1900-1904)— Continued.  Clo9e  tcaaont. 

Moantaingoat Jan.  1-Angr.  1. 

(large  brown) Jan,  1-Apr.  1. 

^BhoiebinlB Dec.  16-Scpt.  1. 

Ptarmigan,  waterfowl Feb.  1-Sept.  1. 

ILriMonm,  (1905): 

Male  deer Dec.  l-8cpt.  15. 

Female  deer,  opotted  fawn,  elk,  mountain  sheep,  mountain  iroat All  tbe  year. 

Antelope,  6  yean Until  Mar.  1, 1911. 

Quail,  bobwbitc,  partridge,  grou»e,  pheasant,  snipe,  rail Mar.  1-Oct.  15. 

Introduced  pheasant  (Chinese,  Japanese,  green,  golden,  ring-neck,  or  Chinese 
rixtglMs),  6  years Until  Mar.  1, 1911. 

Wild  turkey Dec.  1-Sept.  is. 

^rlM— a(1903); 

Deer  (except  Mississippi  County,  Mar.  1-Sept.  1) Feb.  1-Sept.  1. 

Quail  or  partridge  (except  Mississippi  County,  aiar.  1-Oct.  1 ) Mar.  1-Nov.  1. 

Pinnated  groiutc,  prairie  chicken Dec.  1-Oct  81. 

Pheasants  (Chinese,  English),  10  years Until  Mar.14,1913. 

Wildtuikey May  1-Sept  1. 

DoTe All  the  year. 

DaltforBlafr  (1901-1905): 

Jfaledeer -. Oct  15- Aug.  1. 

Female  deer,  fawn,  elk,  antelope,  mountain  sheep,  tree  squirrel All  the  year. 

Valley  quail,  partridge,  plover,  curlew,  ibis,  rail,  shore  birds,  duck Feb.  15-Oct.  15l 

Monntain  quail,  grouse,  sage  hen Feb.  15-Sept  1. 

Pheaiants,  bobwhite,  imported  quail,  or  partridge,  swan All  the  year. 

Dove Feb.  IS^uly  1. 

WUton.snipe Apr.  1-Oct  15. 

0»lonUlo  (188»-1905): 

Deer  with  horns Oct  21-Sept  25. 

Elk Until  Nov.  l,li>07. 

Antelope Until  Oct  15,1907. 

Mountain  sheep,  bison  or  buffalo All  the  year. 

Bobwhite  quail.  17  years Until  Oct  1,1920. 

Crested  quail,  4  years Until  Nov.  1,1907. 

Wild  turkey.  4  years -. Until  8ept  J.  1007. 

Pheasant,  partridge,  ptarmigan,  crane All  the  year. 

Grouse,  prairie  chicken Oct  21-Sept  1. 

Sage  chicken Oct  1-Aug.  1. 

Dove Aug.  10-Aug.  1. 

Snipe,  curlew, shore  birds,  duck, goose,  brant,  swan,  waterfowl  (see  exception) .  Apr.  16-Scpt.  10. 

JE^BcepUon:  Altitudes  above  7,000  feet May  l-8ept  15. 

CoBncctlcnt  (1901-1905): 

Deer,  10  years Until  Jane  1,1911. 

Oimy  eqolrrel,  hare,  rabbit Dec.  1-Oct  1. 

Quail,  ruffed  grouse,  woodcock,  pheasant  (Chinese,  Mongolian) Doc.  1-Oct.  1. 

Dove All  the  year. 

Wilson  or  Engl ish  snipe,  bay  snipe Mayl-Aug.  1. 

Plorer,  rail,  gallinule,  mud  hen Apr.  1-Sept  1. 

Web-footed  wild  fowl May  1-Sept  1. 

^dAwmre  (1893-1905): 

Squirrel  (other  than  red  and  only  in  Kent  and  Newcustlo  counties),  rabbit ...  Jan.  1-Nov.  15. 

Quail,  partridge,  pheasant Jan.  1-Nov.  15. 

Dare All  the  year. 

Ketdbtrd,  ortolan  or  rail Feb.  2-Sept.  1. 

Duck  (except  wood  duck),  goose,  brant  swan Apr.  16-Oct.  1. 

•f  Columbia  (1899-1901) : 
meat  (nle  or  possession) ^ .Ian.  1-Sept.  1. 

Squirrel,  rabbit  (except  English  rabbit  Belgian  hare) Feb.  1-Nov.  1. 

Qnan  or  partridge Mar.  l^Nov.  1. 

Boiled  grouee  or  pheasant  (except  English,  ringneck,  or  other  imported 
phwwintw  raised  in  inclosures.  sale  or  possession  unrestricted),  wild  turkey.  Dec.  20-Nov.  1. 

Pnlrle  chicken  or  pinnated  grouse Mar.  l5-8ept  1. 

of  1906  not  yet  received. 

fixed  by  ordinances  of  Boards  of  County  Supervisors  are  omitted  (nee  explanation  on  p.  50). 
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District  of  Columbia  (1899-1900)~ContiDucd.  I  Close  9tamm», 

Dove All  the  year. 

Woodcock Jan.  1-July  1. 

Snipe,  plover,  duck,  goose,  brant Apr.  1-Sept.  1. 

Reedbird.  marbh  blackbird,  rail  or  ortolan,  other  game  birds  not  previously 

mentioned Feb.  1-Sept.  1 . 

Florida  a  (1903): 

Deer Feb.  1-Nov.  1. 

Quail  or  partridge,  wild  turkey Mar.  1-Nov.  1. 

Duck Apr.  1-Oct.  1. 

Georgia  (1903-1905): 

Deer Jan.  1-Sept.  1. 

Quail,  partridge,  pheasant,  wild  turkey Mar.  l^Nov.  1. 

Dove,  snipe,  marsh  hen Mar.  15-Sept.  1. 

Woodcock,  wood  duck  or  summer  duck Feb.  1-Sept.  1. 

Hawaii  (1897): 

Quail,  pheasant Mar.  1-Sept.  16w 

Wild  dove,  wild  pigeon Feb.  1-July  1. 

KolcA  (plover),  Akeeki  (lesser  pied  plover),  kukuluaeo  (long-legged  plover) ..  Aug.  1-Mar.  1. 

Imported  birds,  10  years UiltU  1907. 

Snipe,  plover,  turnstono,  curlew,  ("tilt,  mud  hen,  migratory  duck May  1-Sept,  16. 

Native  wild  duck,  Hawaiian  goose Feb.  l-8ept.  Ifi. 

Idalio  (1905): 

Deer,  elk,  mountain  sheep,  mountain  goat Jan.  1-Sept.  1. 

Moose,  caribou,  antelope,  buffalo All  the  year. 

Quail Dec.  1-Nov.  1. 

Partridge,  grouse,  prairie  chicken  or  fool  hen,  pheasant Dec.  1-Atig.  15. 

Sage  hen Dee.  1  -Jul  y  15. 

Mongolian  pheasant,  4  years Until  Mar.  6, 1909. 

Turtle  dove,  t?uipe,  plover Nov.  1-Aug.  1. 

Duck,  goose,  swan Feb.  1-Sept.  1 

nUnolv  (1903-1905): 

Deer,  10  years Until  Apr.  28, 1913. 

Squirrel  (grray,  red,  fox,  or  black) Jan.  1-July  1. 

Quail Dec.  20-Nov.  10. 

Ruffed  grouse,  prairie  chicken,  4  years Until  May  18, 1909. 

Wild  turkey,  pheasant)  (copper  or  Soemmering,  English,  golden,  green 
Japanese,  Mongolian,  ring-neck,  silver,  tragopan),  partridge  (black  Indian, 
caccabis,  chukar) ,  sand  grouse,  5  years Until  Apr.  28, 1908. 

Mourning  dove,  woodcock Dec.  1-Aug.  1. 

Jacksnipe  or  Wilson  snipe,  sand  or  other  snipe, golden,  upland,  or  other  plover.  May  1-Sept.  1. 

Duck,  goose,  brant,  or  other  waterfowl Apr.  15-Sept.  1. 

Indiana  (1905) : 

Deer All  the  year. 

Squirrel Jan.  1-Nov.  10.  b 

Rabbit Oct  1-Nov.  10. 

Quail,  ruffed  grouse,  prairie  chicken,  or  pinnated  grouse Jan.  1-Nov.  10. 

Pheasants  (except  copper,  golden,  Japanese,  Mongolian,  silver,  G  years,  until 
Feb.  24, 1911),  wild  turkey All  the  year. 

Dove Jan.  1-Nov.  10. « 

Duck,  groose,  brant,  or  other  waterfowl Apr.  15-Sept  1. 

All  game  except  waterfowl Oct  1-Nov.  10. 

Iowa  (1897-190i): 

Deer,  elk All  the  year. 

Squirrel  (gray,  timber,  or  fox) Jan.  1-Sept.  1. 

Quail,  ruffed  grouse  or  pheasant,  wild  turkey Dec.  lJ>-Nov.  1. 

Pinnated  grouse  or  prairie  chicken Dec.  1-fiept.  1. 

Turtle  dove All  the  year. 

Woodcock Jan.  1-July  10. 

Snipe,  sandpiper,  plover,  rail,  marsh  or  beach  birds,  duck,  goose,  brant Apr.  15-Sept.  1. 

a  It  is  unlawful  to  kill  game  or  game  birds  within  1  mile  of  West  Palm  Beach;  similar  regulations 
are  in  force  at  St.  Augustine. 
l>  Except  Aug.  1-Oct  1. 
c  Except  Aug.  15-Oct  L 
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(1908-1905):  Close  gcasons. 

Antelope,  6  years Cut!  1  Mar.  13, 190ft 

Red  squirrel All  the  year. 

Quail  (see  exceptions) Dec.  15-Nov.  16. » 

Exceptions:  Bourbon,  Crawford,  Decatur,  Finney.  Grant.  Gray,  Greeley,  ^ 

Hamilton,  Haskell,  Hodgeman,  Morton.  Rooks,  Scott,  Sherman,  Smith, 

Stafford,  Stanton,  Stevens,  and  Wichita  counties,  3  yearri. 

Until  Mar.  11,  1938. 

Qrouse,  prairie  chicken  (see  exceptions) Oct.  15-Sept.  15. « 

Exceptions:  Prairie  chicken  in  same  counties  as  in  case  of  qiiuij. 

Until  Mar.  11,  1908. 

Pheasants  (Chinese,  Mongolian),  4  years Until  Feb.  iW.1907 

Dove Sept.  15-Aug.  1 . 

Plover Sept.  15-July  15. 

Duck,  gooee.  brant Apr.  15-Scpt.  1. 

Kentackj  (1894-1904):  ^     . 

Deer Mar.  1-Sept.  1 . 

Rabbit  (except  with  dogs  or  in  snares) Sept.  15-Nov.  15. 

Squirrel  (black,  gray,  or  fox) Feb.  1-Nov.  15.^ 

Quail,  partridge,  pheasant Jan.  1-Nov.  15. 

Wild  turkey Feb.  1-Scpt.  1. 

Dove Feb.  1- A ug.  1. 

Woodcock Feb.  1-Jnne20. 

Wood  duck,  teal,  or  other  duck,  goose Apr.  1-Aug.  15. 

K«oaislAiia(190l): 

Deer  (female  and  young  protected  all  the  year) Local  seasons. <r 

Quail Mar.  1-Nov.  1. 

Prairie  chicken,  wood  duck,  5  years Until  July,  1909. 

Male  wild  turkey  (female  protected  all  the  year) Apr.  1-Dec.  1. 

Woodcock All  the  year. 

Snipe May  1-Sept.  1. 

Dove,  grosbcc,  surf  bird,  chorook,  sandpiper,  plover,  tatler,   curlew,  rail 

(mudhen),  gallinulc,  coot  (poule  d'eau) Mar.  1-Aug.  1. 

Duck  (except  wood  duck),  goose,  brant,  swan Apr.  15-Sept.  1. 

tKmliie  (1903-1905) : 

Deer  (see  exceptions) Dec.  IG-Oct.  1. 

Exceptions:  Androscoggin  County Nov.  l-()ct.  1 

Counties  of  Cumberland,  Kennebec,  Knox,  Lincoln,  Sagadahoc  (except 

towns  of  Bath,  West  Bath,  and  Phippsburg,  all  the  year),  Waldo  and 

York  (except  towns  of  Eliot,  KIttery,  Wells,  and  York,  all  the  year) 

Dec.  1-Nov.  1 

Hancock  County — In  towns  of  Eden.  Mount  Dcj^ert.  Southwest  Harbor,  and 
Tremont,  Dec.  15-Nov.  15;  Isle  an  Haut  (on  islands)  until  Oct.  1, 1907,  and 

Swan  Island  imtil  Dec.  15,  1908;  otherwise  as  in  State  law. 

Bull  moose Dec.  1-Oct.  15. 

Cow  and  calf  moose All  the  year. 

Caribou,  6  years Until  Oct,  15,1911. 

Sqolrrel  (In  Knox  County)  rf All  the  year. 

Rabbit Apr.  1-Sept.  1. 

Quail,  dove All  the  year. 

Ruffed  grouse  or  partridge,  woodcock Dec.  1-S<^pt.  15. 

Pheasant,  black  game,  capercailzie  or  cock  of  the  woo<l8, 10  years Until  Apr.  28, 1913. 

Snipe,  sandpiper,  plover May  1-Aug.  1. 

Wood  duck,  dusky  or  black  duck,  teal,  gad  wall  or  gray  duck,  mallard,  widj^'con 
or  baldpate,  shoveler,  pintail  or  sprigtail,  redhead,  scaup  or  greater  bluebill, 
lesser  scaup  or  lesser  bluebill,  golden-eye  or  whistler,  bufliehead,  ruddy 
duck,  orbroadbiU Dee.  1-Sept.  1. 

All  ducks  on  the  Kennebec  River  below  Gardiner  and  in  Mcrrymeeting  Bay  .  Dec.  1-Sept.  1. 
^•^       ^ ^_^___^__ 

«In  Rawlins  County,  a  land  owner,  his  family,  guest,  or  sen^^ant  may  shoot  quail,  grou.«c,  or  prairie 
'^ckens  on  the  premises  Nov.  1-Jan.  1. 

*  Except  June  15-8ept.  15. 

«Close  seasons  for  deer  in  Louisiana,  not  less  than  7  months  in  length,  to  be  fixed  by  police  juries  of 
^  several  parishes,  but  north  of  Lat.  31  the  period  from  May  1  to  Aug.  15  to  be  always  included. 

^QrtLj  sqnirrels  protected  all  the  year  in  Fryeburg,  Oxford  County. 
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Maryland  (1898-1904)  {see  county  laws,  pp.  51-52):  Clo&e MajDM. 

Squirrel Dec.  1-SepLl. 

Pheasants  (English,  Mongolian) Dec.  2&-Not.  1. 

Dove Dec.  2&-Aug.  15k 

Snipe,  plover May  1-Aug.  IS. 

Keedbird,  sora  (water  rail  or  ortolan) Nov.  1-Sept.  1. 

Duck,  goose,  brant,  swan,  and  other  wild  fowl Apr.  10-Nov.  1. 

niaMNichaiieCUi  (1902-1905): 

Deer,  6  years Until  Nov.  1 ,  1908. 

Gray  squirrel  (except  Bristol  County,  Dec.  15-Nov.  1),  hare,  or  rabbit  (except 

Bristol  County,  Mar.  1-Nov.  1) Mar.  1-Oct.  1. 

Quail  (see  exceptions) Dec.  1-Nov.  1. 

Excrptiom:  Bristol  County Dec.  15-Nov.  1. 

Nantucket  Island,  3  years Until  Mar.  1, 1908. 

RufTed  grouse  or  partridge,  woodcock  (see  exception ) Dec  1-Oct.  1. 

Exception:  Bristol  County >- Dec.  15-Nov.  1. 

Pinnated  grouse,  dove,  wild,  or  passenger  pigeon All  the  year. 

Pheasants  (English,  golden,  Mongolian),  2  years ^ Until  Oct,  i,  1907. 

Snipe,   sandpiper,   plover    (except   upland  plover),  rail,  or  any  "shore,*' 

"marsh,"  or  "beach"  birds Mar.  l-July  15. 

Bartramian  sandpiper  (upland  plover) Until  July  15, 1910. 

Wood  or  summer  duck,  black  duck,  teal Mar.  1-ScpL  1. 

Other  ducks May  20-isepL  1. 

mU^hisau  (1905): 

Deer  (see  exceptions) Dec.  1-Nov.  la 

ExcejAions:  Deer  in  red  coat  and  fawn  in  spotted  coat All  the  ycac 

Deer  on  Bois  Blanc  and  Grand  islands,  and  in  Allegan,  Benzie, 
Clare,  Gladwin,  Grand  Traverse,  Huron,  Isabella,  Lake,  Lapeer, 
Leelanau,  Macomb,  Manistee,  Mason,  Mecosta,  Missaukee,  Newaygo, 
Oceana,  Osceola,  Ottawa,  St.  Clair,  Sanilac,  Tuscola,  and  Wexford 

counties Until  Jan.  1 ,  1908 

Kalkaska  County Until  1910 

Elk,  moose,  caribou,  8  years Until  June  16, 1913 

Squirrel  (black,  fox,  or  gray) Dec.  1-Oct.  15. 

Quail  (bobwhite) Until  OcL  15, 19tt7 

Ruifed  grouse  (partridge),  spruce  hen  (see  exception) Dec.  1-OcL  15. 

Exception:  KuiTed  grouse,  spruce  hen  (Upper  Peninsula) Dec.  1-Oct.  1 

Pinnated  grouse  (prairie  chicken),  wild  turkey,  capercailzie,  blacJc  game, 

hazel  grouse,  pheasants  ( English,  Mongolian) ,  wild  pigeon Until  1910. 

Partridge,  Manitobo.  grouse,  dalripan  (European  ptarmigan),  ptarmigan  on 

Grand  Island,  Alger  County Until  1910. 

Dove All  the  year. 

Snipe,  plover,  woodcock,  duck,  goose,  brant,  or  other  waterfowl  (except  that 
bluebill,  canvasbuck,  widgeon,  redhead,  pintail,  whistler,  ipoonbiU,  butter- 
ball,  and  sawbill  duck,  goose,  and  brant  may  be  hunted  also  Mar.  15-Apr.  11) .  Jan.  2-Sept.  1. 
(1905): 

Deer,  male  moose Dec.  1-Nov.  10. 

Elk,  female  moose,  caribou,  fawn All  the  year. 

Quail,  partridge,  ruffed  grouse  (pheasant) Dec.  1-Oct.  1. 

Sharp-tailed  or  white-breasted  grouse,  pinnated  grouse  or  prairie  chicken, 

turtle  dove,  woodcock,  snipe,  upland  plover,  golden  plover Nov.  l-6ept.  1. 

Pheaaants  (Chinese,  EngUsh,  Mongolian,  golden,  Reeves,  Japanese,  Tra^opan, 

Temminck) CntU  Jan.  1, 19ia 

Duck,  goose,  brant,  or  any  aquatic  fowl Dee.  1-Bept.  1. 

flUBaisslppla  (1892): 

J^^^"" Mar.  1-SepL  15. 

Quail  (partridge),  wild  turkey May  1-Oct.  1. 

TuiUe  or  mourning  dove,  starling  (Qeld  lark)    Mar.  l-6ept.  15. 

irt  (1905): 

(except  does  and  yonng  leas  than  1  year  old,  protected  all  the  year) Jan.  1-Not.  1. 

»QOlrrehi(gray,  black,  fox) Jan.  l-Joly  L 

^^■•11  (bobwhite,  partridge),  wild  turkey Jan.  1-Nor.  L 

grouse  (prairie  chicken) Dec  ll»-Nor.  15. 

(pheasant),  Mongolian,  Chinese,  and  Engliah  pheaaanta,  and 
imported  game  birds Until  l>^c.  l^UUX 


a  County  laws  in  force. 
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(1906)— Continued.  Clu*e  teofont. 

Turtle  dove»  woodcock,  plover Jan.  1-Aug.  1. 

Snipe,  duck,  gooae Muy  1-Sept.  16. 

lontana  (1905): 

Deer,  elk,  mountain  goat,  mountain  sheep Dec.  1-Sept.  1. 

Moose,  female  elk,  caribou,  antelope,  bition  or  buffalo All  the  year. 

(^uail,  Chinese  pheasant All  the  year. 

Grouiie,  prairio  chicken,  fool  hen.  pheasant,  partridge,  sage  hen,  turtle  dove. 

duck,  goose,  brant,  swan Dec.  1-Sept.  1. 

ebrmvka  (1901-1905): 

Deer  with  horns,  antelope  with  horns Nov.  IG-Aug.  15. 

Deer  and  antelope  without  horns,  elk,  squirrel  (gray,  red.  fox,  timber) All  the  year. 

Quail Dec.  1-Nov.  15. 

rartridge,  pheasant,  ptarmigan,  Mongolian  pheasant,  China  pheasant,  im- 
ported game  bird«,  wild  turkey,  curlew All  the  year. 

Prairie  chicken,  sage  chicken,  grouse Dec.  1-Sept.  1. 

Do\c,  wild  pigeon,  plover Aug.  1-July  1. 

Jacksnipe  or  Wilson  snipe,  yellowlega  (other  snipe  protected  uU  the  year) May  IC-Sept.  1. 

Crane,  duck,  goose,  brant,  or  any  game  waterfowl Apr.  IG-Scpt.  1. 

evada  a  (1901-1903): 

Deer,  antelope  (males) Nov.  15-Scpt.  15. 

Female  deer  and  antelope,  spotted  fawn;  all  elk,  caribou,  mountain  .sheep, 
mountain  goat All  the  year. 

Quail,  grouse,  prairie  chicken,  woodcock,  8nli>e.  plover,  curlew,  sandhill 
crane,  duck Mar.  1-Sept.  15. 

Pheasant.  5  years Until  Sept.  1,1906. 

Sage  hen Feb.  IG-July  15. 

Dove N o V .  2- J  ul y  1 5. 

Swan All  the  year. 

ew  Uampsliire  (1901-1905): 

Deer  in  Carroll,  Coom,  and  Grafton  counties,  and  in  the  towns  of  Andover, 
Danbur}*,  11  ill,  Salisbury,  Sutton,  Warner,  Webster,  and  Wilmot  in  Merrimack 
County Dec.  1-Oct.  1. 

Doer  in  rest  of  State,  elk,  moose,  caribou All  the  year. 

Gray  isquirrel,  raccoon Jan.  l-Scpt.  15. 

Hare,  rabbit Apr.  1-Oct.  1 . 

Quail,  patridge,  ruffed  grouse,  woodcock,  WUson  snipe Dee.  ]5-0<'t.  1. 

Dove All  the  year. 

Sandpiper,  yellow-legs,  plover,  rail,  duck  (except  sheldrake),  ("beach  birds" 

may  be  shot  in  Rockingham  County  after  July  15) Feb.  1-Aug.  1. 

ew  Jeraejr  (1903-1904): 

Deer,«»  2  years Until  Apr.  5,1906. 

Squirrels  (gray,  black,  fox),  hare  (labbit) Jan.  1-Nov.  10. 

Quail  (partridge),  ruffed  grouse  (partridge  or  pheasant)  prairie  chicken, 
pheasant  (English  or  ring-neck  pheasant ),f  wild  turkev Jan.  1-N'ov.  10. 

Dove All  the  year. 

Woodcock Jan.  1-Oet.  l.d 

English  or  Wilson  snipe  (bog  or  jack  snii>e) Jan.  1-Sept  1.  < 

Surf  or  bay  snipe,  sandpiper,  yellow-legs,  plover  (except  upland  plover),  cur- 
lew, all  shore  birds Jan.  1-Moy  1. 

Upland  plover Oct.  1-Aug.  1. 

Reedblrd,  rail,  manh  hen Jan.  1-Sept.  1. 

Duck,  goose,  bnant,  swan,  or  other  wild  fowl May  1-Sept.  1 . 

e^MT  IVexIco  (1906): 

Decr.( with  horns) Nov.  1-Sept.  15. 

Deer  (without  bonis),  elk,  mountain  sheep All  the  year. 

Antelope  5  years Until  Mar.  13, 1910. 

I  County  commisBioners  may  change  dates  of  close  seasons  (without  altering  length)  for  deer, 

telope,  or  aage  hens,  or  lengthen  close  seasoiLs  for  any  other  game  in  their  respective  counties. 

^  Does  not  apply  to  deer  in  game  preserves  or  to  possession  of  imported  deer  properly  tagged. 

;  Bnglish  or  ring-neck  pheasants  in  established  game  preserves  may  be  shot  by  the  owners  of  such 

eserrea  or  such  persons  as  they  may  designate  Oct.  1-Jan.  1. 

r  Except  month  of  July. 

rSzcepi  March  and  April. 
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Nei^v  niexico  (1905)— Continued.  Ctate  muon 

Quail  (native  or  crested),  mountain  grouse,  prairie  chicken,  wild  turkey  .....  Jan.  1-Oct  1. 

Bobwhite  quail,  pheasants,  wild  pigeon,  5  years . : Until  Mar.  13, 

Ptarmigan s -All  the  year. 

Turtledove Oct.  1-Aug.  1. 

Neinr  York  (1900-1905)  {see  special  laws/or  Long  Island  below) : 

Deer  (sec  exceptions) Nov.  16-Sept. 

Exceptions:  Columbia,  Delaware,  Dutchess,  Greene,  Oswego,  Putnam, 
Rensselaer,  Rockland,  Ulster,  and  Westchester  counties,  and  all  of 
Oneida,  Lewis,  and  JefTerson  counties  west  of  the  Utica  and  Black 

River  R.  R.  from  Utica  to  Ogdensburg,  3  years Until  Sept.  1, 1907 

Orange  and  Sullivan  counties Nov.  16-Nov.  1 

Fawns,  elk,  moose,  caribou,  antelope All  the  year. 

Black  bear  (except  in  Essex  County,  unprotected) July  1-Oct.  1. 

Squirrel,  black  or  gray  (sec  exceptions) Dec.  l-Sopt.  W 

Exceptions:  Chautauqua  County Dec.  1-Oct.  16 

Dutchess,  Rensselaer,  and  Sullivan  counties Dec.  1-Oct.  1 

Greene  County Dec.  16-Oct.  1 

Orange  County Dec.  Ift-Oct.  16 

Richmond  County  (gray  squirrel  only ) All  the  year 

Saratoga  County Nov.  1-Sept.  16 

Hare,  rabbit: 

Albany,  Columbia,  Genesee,  Monroe,  Orleans,   and   Wyoming  counties 

Dec.  16-Sept.  16 

Broome  and  Cortland  counties Dec.  1-Sept.  16 

Dutchess  County Dec.  1-Oct.  16 

Eric,  Madison,  Rensselaer,  Steuben,  and  Sullivan  counties.. Feb.  16-Oct.  1 

Fulton,  Greene,  and  Schenectady  counties Feb.  1-Nov.  1 

Herkimer  and  Oneida  counties Feb.  15-Sept.  16 

Livingston  and  Ulster  counties Jan.  16-Oct.  1 

Orange  County Dec.  16-Oct.  16 

Richmond  County Dec.  16-Nov.  1 

Rockland  County Dec.  Sl-Nov.  1 

Westchester  County Dec.  1-Nov.  1 

Quail  (see  exceptions) Dec.  1-Nov.  L 

Exceptions:  Cattaraugus  and  Chautauqua  counties Dec.  1-Oct.  16 

Orange  and  Ulster  counties Dec.  16-Oct.  16 

Rensselaer  County Dec.  1-Oct.  1 

Richmond  County.  2  years Until  1908 

Saratoga,  Schenectady,  and  Schoharie  counties,  2  years Until  1906 

Grou.sc  (see  exceptions) Dec.  1-Sept.  16. 

Er''eptions:  Cattaraugus  and  Chautauqua  counties Dec.  1-Oct.  16 

Dutchess, Greene,  Rensselaer,  Sullivan,  and  Tioga  counties. Dec.  1-Oct.  1 

Orange  and  Ulster  counties Dec.  16-Oct.  16 

Saratoga  County Nov.  1-Sept.  16 

Schenectady  County,  2  years Until  1906 

Pheasants  ( Mongolian,  ring-neck,  English)  6  years Until  1910. 

Dove Al  1  the  year. 

Woodcock  (see  exceptions) Dec.  1-Scpt.  16. 

Exceptions:  Cattaraugus  and  Chautauqua  coimties Dec.  1-Oct.  16 

Dutchcan,  Greene,  Ren.sselaer,  Sullivan,  and  Tioga  counties 

Dec.  1-Oct.  1 

Orange  and  Ul.ster  counties Dec.  16-Oct.  16 

Saratoga  County Nov.  1-Sept.  16 

Schenectady  County,  2  years Until  1906 

Plover Jan.  1-Au>:.  !"• 

Wilson  or  English  snipe,  jacksuipe,  bay  snipe,  yellow-legs,  surf  birds,  curlew, 
rail,  water  chicken,  mud  hen,  gallinule,  shuro  birds,  duck,  goose,  brant, 

swan Jan.  1-Sept.  l^ 

£.oug  Island  (1900-190')): 

Deer  shooting  permitted  only  on  first  two  Wednesdays  and  Fridays  after  flrst 
Tuesday  of  November  (Nov.  «,  10,  15,  and  17  in  1905). 

Squirrel  (black  or  gray) ,  hare,  rabbit Jan.  l-Nov.  1. 

Quail  (except    on  Robbins  Island,  protected  all  the  year;   and  Gardiners 

Island,  Feb.  1-Oct.  15),  grouse Jan.  1-Not.  1. 

Woodcock Jan.  l-Aug.  L 

Pheasants  (English,  Mongolian,  ring-neck),  in  Suffolk  Co Jan.  1-Nov.  1 

300 
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(1900-1905)— Continned.  ao9e§eatoH». 
WUmm  or  English  snipe,  jackralpe,  bay  snipe,  surf  snipe,  winter  snipe,  sand- 
piper, yellow-legs,  wiilet,  dowitcher,  short-necks,  plover,  rlng*neclc,  kill- 
deer,  oxeye.  curlew,  rail Jan.  1-July  16. 

fialUnule,  meadow  hen,  mad  hen Dec.  31-Aug.  16. 

Dock,  gooee,  swan Jan.  1-Oct.  1. 

Brant May  1-Oct.  1. 

llortJt  C^rollmm  (1883-1903)  ($ee  county  latn,  pp.  BS-Si) : 

Deer Jan.  1-Oct.  1. 

Quail,  wild  turkey,  dove Mar.  IVNov.  1. 

fortli  M^UotM  (19(H): 

I>eer Dec.  1-Nov.  10. 

Elk,  moose,  caribou,  buffalo,  mountain  sheep All  the  year. 

Antelope.  10  years Until  Jan.  1. 1911, 

Quail,    pheasants   (English,  Chinese),    sharp-tailed    grouse,  ruffeil   gntuse, 

pinnated  grouse,  prairie  chicken,  woodcock,  swan Oct.  l.VSci>t.  1. 

Crane,  duck,  goose,  brant May  1-Scpt.  1. 

OMo  (190O-19O«): 

Squtrrel 0<t.l5-Sfpt.  1. 

Rabbit I>e<'.5-Nov.  ir>.a 

Raccoon Mii  r.  1-Fk»pt.  1 . 

Quail Dec.  I)-Nf >v.  15. 

Ruffe«i  grouse,  introduced  pheamnts,  4  years Vntil  Nov.  10. 19« 

D«ive,  woodcock Dw.  1-Scpt.  1. 

Snipe,  plover,  shore  bird.<i.  rail,  coot  or  mudhen ,  duck,  gootte,  Hwan Dec.  1-Scpt.  1 . b 

Oklalioma'(1899): 

Deer,  antelope All  the  year. 

Quftil Feb.  1-Oct.  15. 

Grouse All  the  year. 

Prairie  chicken,  wild  turkey Jan.  l-8cpt.  1. 

Pheasants  (Mongolian  or  others) Jan.  l-l)ec.  1. 

Dove,  plover ., Jan.  1-Aug.  1 . 

Oregon  (1901-1905): 

Male  deer  (except  in  Baker,  Qrunt,  Harney,  and  Malheur  counties) Nov.  1-Aug.  15. 

Female  deer  (except  in  above  4  counties) Nov.  1-Scpt.  1. 

Spotted  fawn All  the  year. 

Elk.  4  years Until  Sk'pt.  15, 1901 

Silver  gray  squirrel  {Sciurus/aaaor) ^ Jan.  1-Oct.  1 . 

Partridge  (English  or  gray),  capercailzie,  moor  hen,  pheasant  (silver,  golden, 

copper,  green  Japanese,  and  Reeves),  wild  turkey,  woodcwk Dec.  1-Oct.  1. 

Prairie  chicken  (see  exceptions) Until  Sept.  15, 190C 

Extepiitftu:  Wasco  County Oct.  I5-Aiig.  1 

Umatilla  County Dec.  1-Oct.  1 

I'liland  plover,  rail Jan.  1- A  up.  1 . 

Duck,  goose,  <^ swap  (except  in  Lake  County,  Apr.  1-Aug.  15.  and  in  Coos  County, 

Ft'b.l-Aug.l) Fcb.l-Sopt.l. 

UV»<  of  CaacadiB  (see  exceptions) : 

Quail,  bobwhite,  partridge,  grouse,  native  phca.sant  (nifTed  grou.«c),  ring- 
neck  or  China  torquatus  phea««nt Dec.  1-Oct.  1 . 

EjKtptiont:  Douglas  County:  Quail,  bobwhite,  partridge,  native  pheas- 
ant, ring-neck  or  China  torquatus  pheasant Dec.  1-Scpt.  1? 

Grouse,  ruffed  grouse Dec.  1-Aug.  1? 

Tillamook  County:  Native  pheasant  (niffed  grou<*e),  riug-neck  or  China 

torquatus  pheasant Dec.  1-Scpt.  15 

Blue  grouse Oct.  15-Aug.  1 

Clatsop,  Coos,  Curry,  Jackson,  and  Joi«ei>hinc  counties:  Ring-neck  or 

China  torquatus  pheasant,  3  years Until  Sept.  15, 190C 

^  of  Cascades: 

Qoail  (see  exception)  hunting  permitted  only  from  second  Saturday  to 

third  Tuesday  in  September— (Sept.  9-19, 1905) 

Exreption:  Wasco  County Oct.  15-Aug.  1 


•Applies  to  hunting  with  gan  only. 
'Except  Mar.  1-Apr.  20. 

•Unlawful  to  kill  geese  at  any  time  on  islands  or  sand  bars  on  which  they  hahJtiHiMy  rest  in  tl 
River  east  of  the  OuBcades. 
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OreiCOB  (1901-1906)— Continued. 

East  of  Oismdev— Continued.  (Xoir  matma. 

Pheasant All  the  year. 

Native  pheasant  (nifTed  grouse),  grouse,  sage  hen Dec  1-Aug.  15. 

Mongolian,  ring-neck  ( China  torquatw;)  pheasant Until  Fe3>. IS,  19ia 

PenjnvjlTaiila  (1905): 

Deer I>ec.  1-Xov.  L"*. 

Bear Mar.  1-Oct  L 

Squirrel Dec.  1-Oct.  1. 

Hare,  rabbit Dec.  1-Xov.  L 

Quail Dec.  l-Nor.  t 

Kuffcd  grouse  (pheasant),  prairie  chicken,  imported  pheasants  (Chinese,  Eng- 
lish, Mongolian),  wild  turkey Dec.  1-Oct.  15, 

Wild  pigeon UnUl  Apr.22.19I5. 

Dove,  reed  bird,  rail,  blackbird,  sandpiper,  tatler,  curlew,  or  any  shore  bird ..  Jan.  1-^ept.  1. 

Woodcock Dec.  1-Oct  1. 

WilHon  snipe  (jacksnipe) May  l-<Scpt.  1. 

Upland  or  grass  plover Dec  1-July  14 

Duck,  goose,  brant,  swan,  coot,  mudhen Jan.  1-fleptLi 

Hliode  Inland  (1900-1905): 

Deer,  4  years UnUl  Jan.l.l90fi.> 

Gray  squirrel,  hare,  rabbit Jan.  1-Nov.l. 

Quail  or  bobwhite,  ruffed  grouse  or  partridge,  woodcock Jan.  1-Nov.  L 

Pheasant,  5  years Until  Oct  IS.  1910 

Dove All  theyesr. 

Black  duck  and  wood  duck Apr.  l-Anf.  I& 

Soiiili  Carolina  (1902-1905): 

Deer  (see  exccptioui*) Jan,  l->ScptL 

deceptions:  Beaufort,  Berkeley,  Clarendon,  Colleton,  Darlington,  Florence, 
Hampton,  Horry.  Kerwhaw,  Marion,  and  Marlboro  counties.  Feb.  1-Aug.  1 

Quail,  partridge,  pheasant,  wild  turkey,  woodcock Apr.  l-Nor.l. 

Dove Mar.  l-Nor.  1. 

Soiiili  Dakota  ( 1899-19a'>) : 

Deer,  elk,  bufTulo,  mountain  sheep Dec.  l-Xor.l. 

Antelope,  10  years Until  Jan.  1,  l?ll. 

Quail,  ruffed  grouse,  sharp-tailed  grouse,  pinnated  grouse,  prairie  chicken, 
woodcock Jan.  1-Sept,  1. 

Plover,  curie w ^. May  15-Sept.  1. 

Crane,  duck,  goose,  brunt May  l-S<T>t  1. 

TeunenMeec^  (1903-1905): 

Deer Until  Oct.  I.l9(r. 

Squirrel Mar.  Tunnel. 

Quail  or  partridge,  phea-sant  (exeei>t  English,  ring-neck,  or  Mongolian,  until 
Nov,  1,  19J7).  prairie  chicken,  grouse,  ^.'ild  turkey,  meadow  lark Mar.  l-KoT.l- 

Dovo,  teal,  wo<k1  (.Mummer)  duck Apr.  16-Aag.l- 

"Except  Apr.  1-1(5. 

i>  Tame  deer  kept  in  confinement  may  be  killed  by  owner  at  any  time 
c  Kxcridivns  to  !!itah'  lair: 
Cannon,   Carroll,  Clay,  Coffee,  Dekalb,  Dyer,  Fayette,  Fentreas,  Franklin,  Hamiiton,  Henry, 

Houston,  Lake,  I^wrencc,  Lewis,  Lincoln,  Macon,  Marshall,  Monroe,  Montgomery,  0Teiti4. 

Pickett,  Putnam,  Robertson,  llutherford,  Smith,  Stewart,  Wayne,  Wilson:  D^er,  Dec  16-Ort.l; 

English  pheasant.  Jay.  1-Oct.  1;  dove,  wood  duck,  Miir.  1-Aug.l;  teal,  Apr.  15-Oct.  L 
Hardeman:  Deer,  until  Nov.  1. 1907;  squirrel,  Mar.  1-July  15;  dove,  wood  duck.  Mar.  l-.lt^-  !• 

teal,  Apr.  15-Oct.  1. 
Warren:  Deer,  Jan.  1-Nov.  1;  English  pheasant,  Jan.  1-Oct  1;  squirrel,  unprotected:  dove,  Xtf- 

1-Aug.  1;  teal,  wood  duck,  Apr.  15-Oct.  1;  wcKKlcock,  snipe,  sandpiper,  plorer,  tatler,  godwit, 

curlew,  avocet,  marsh  blackbird,  rail,  coot,  mud  hen,  Mar.  1-Sept.  1. 
Special  squirrd  seaaons:  Cannon,  Mar.  1-June  1  (?);  Crockett,  Jan.  1-June  1;   Dy«r,  Jan.  1-Jnlj  1^ 

Flayette,  Jan.  1-July  15(?);    Haywood,  Jan.  l-May  1;   Henderson,  Jan.  15-Jiily  16;  McNiiff. 

liadison,  Sevier,  Mar.  l-May  1;   Shelby,  Feb.  1-Juno  15;   Bedford,  Bloant,  Diekson.  Gil« 

Greene,  Hickman,  Knox.  Lincoln,  Loudon,  Meigs,  Moore.  Washington,  Williamson,  nnproicctti 
^fecial  wOd  turkey  seasons:  Dyer  (gobblers),  May  1-Nov.  1;  Haywood  (gobblen).  May  1-DK.  ^ 

(hens),  Feb.  1-Nov.  l. 
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(19(»-1 905)— Continued.  CloKseammi, 

Woodcock,  anipc,  sandpiper,  plorer,  tatler,  god  wit,  curlew,  avocct,  marsh 
blackbird,  rail,  coot,  mud  hen,  duck  (except  teal  and  wood  duck),  goose, 

brant,  swan '  Apr.  IS-Oct.  1 

rexsui  (1908): 

Deer  (feoAle  deer  and  spotted  fawn,  protected  all  the  year) Jan.  1-Nov.  1 

Antelope,  mountain  sheep,  5  years Tntil  July  1,  1908. 

C^uail  or  partridge,  prairie  chicken  or  pinnated  grouse,  wild  turkey Fob.  1-Nov.  1. 

Pheasants  (Mongolian,  English),  5  years Until  July  1,  1908. 

Ddve Feb.  l-Sept  1. 

UUili  (1905): 

Deer,  elk,  antelope,  sheep,  any  introduced  gnmo Until  Mar.  17  1909 

Quail  (see  exception),  pinnated  grouse,  pheasants  (English,  Mongolian,  Chi- 
nese)    A 1 1  the  year. 

Exception:  Quail,  Kane  and  Washington  counties Feb.  1-Aug.  1 

Davis,  Salt  Lake,  and  Weber  counties Oct.  11-Oct.  1 

Partridge,  grouse,  prairie  chicken,  sage  hen,  pheasant,  mourning  dove Dec.  1-Aug.  15. 

Snipe,  shore  birds,  duck,  goose,  brant,  swan Jan.  1-Oct.  1. 

Venuont  (1894-1903): 

Doer  (with  horns  not  less  than  3  inches  long)  entire  year  except  Oct.  23-23... 

Deer  (without  horns  8  inches  long),  moose,  caribou All  the  year. 

Hare,  rabbit May  1-Sept.  1. 

Quail,  nilTcd  grouse  or  partridge,  woodcock,  English  snipe,  plover  (other 

than  upland),  duck,  goose Jan.  1-Sept.  1. 

Pheasant,  English  partridge Until  Oct.  1, 1909 

Dove All  the  year. 

Upland  plover Dec.  1-Aug.  15. 

Vlr«:tnlaa  (19(3-llH)i): 

Deer , Jan.  l-Oct.  1. 

Squirrel: 

Alexandria  (?ounty  (gray) Until  Sept.  1,  1910 

Isle  of  Wight  and  Southampton  counties  (gray  or  fox) Jan.  1&-Sept.  1 

Rabbit: 

Accomac  and  Northampton  counties Jan.  1.3-Nov.  15 

Alexandria,  Fairfax,  Fauquier,  Loudoun,  and  Prince  William  counties. 

Jan.  1-Nov.  1 
Amelia,')  Cbarlottc,l>  Grcenesville,  Spottsylvaniu,  and  Sussex  counties. 

Feb.  1-Oct.  1 

Buckingham  b  and  Cumberland  b  counties Feb.  15-Oct.  15 

Caroline,  Essex,  Hanover,  Henrico,  and  King  William  counties. 

Feb.  1-Nov.  1 

Chesterfield  Coun  ty Feb.  1-Sept.  1 

Culpeper  and  Orange  counties Jan.  15-Nov.  1 

Elizabeth  City  and  Norfolk  counties Feb.  i-Nov.  15 

Halifax  County Feb.  1-Oct.  15 

James  City  and  York  counties,  town  of  Williamsburg Feb.  15-Nov.  15 

Nottoway  County Tun.  1-Sept.  1 

Shenandoah  County Mar.  1-Nov.  1 

Stafford  County Feb.  1-Sept.  15 

Opossum: 

HaUIax  County Fob.  1-Oct.  15 

Quail  or  partridge,  pheasant  or  grouse,  wild  turkey,  wocnUrock  (see  excep- 

Uons) Feb.  1-Nov.  1 . 

Exceptions:  West  of  the  Blue  Ridge Jan.  1-Nov.  1 

Accomac  and  Northampton  counties  (pheasant,  grouse — 5  years). 

Until  Mar.  14, 1909 

Plicaaants  (English,  Mongolian),  5  years Until  Jan.  1, 1909. 

Dove All  the  year. 

Snipe  (except  Wilson  snipe),  surl  bird,  sandpiper,  plover,  willet,  tatler,  cur- 
lew, rail  (except  sora),gallinuIe,  mud  hen Jan.  1-July  20. 


a  Boards  of  supervisors  may  shorten  the  open  seasons  in  their  counties  and  make  other  restrictions 
lot  repugnant  to  laws. 

tf  Young  rabbits  or  nares  may  be  killed  or  captured  June  l-Aug.  1  in  Amelia  and  Charlotte  coun* 
les,  and  June  1-Oct.  15  In  Buckingham  and  Cumberland  counties. 

230 
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Vlrgrinla  (1903-1904)— Continued.  Clou!  eaucms. 

Summer  or  wood  duck Jan.  l-Aog.  1. 

Winter  waterfowl Apr.  1-Oct.  15. 

IVaslilngtona  (I90a-1905): 

Deer  (except  deer  on  islands  and  spotted  fawn,  protected  all  the  year) Dec.  15-Sept.  15. 

Elk Until  Oct.  1,  1915. 

Moose,  caribou,  antelope,  sheep,  goat  (males) i Nov.  1-Sept.  15. 

Moose,  caril>ou,  antelope,  sheep,  goat  (females) All  the  year. 

Quail  west  of  Cascades  (except  Chinese  quail) Jan.  1-Oct.  1 

Quail  east  of  Cascades,  5  years Until  Sept.  15, 1908 

Chinese  quail  west  of  Cascades,  3  years Until  Oct.  15, 1906 

Partridge,  grouse,  prairie  chicken,  sage  hen,  native  pheasant,  ptarmigan  (ex- 
cept east  of  Cascades,  Nov.  15-Aug.  15;  prairie  chicken  in  Kittitas  County, 

Oct.  1-Sept.lO) Jan.  1-Sept.  1. 

Imported  pheasants  (golden,  silver,  ring-neck,  copper,  bronze,  Chinese  or 
Mongolian,  except  east  of  Cascades,  until  Sept.  15, 1908,  and  female  pheasants 

until  Oct.  15, 1906) Jan.  1-Oet.  15. 

Dove All  the  year. 

Snipe,  sand-hill  crane,  duck,  swan  (see  exceptions) Mar.  l-6ept.  1. 

Exceptions:  Goose,  brant,  or  other  waterfowl  on  Columbia  and  Snake  Riv- 
ers, or  within  half  a  mile  of  their  shores,  in  Columbia,  Douglas,  Franklin, 
Garfield,  Klickitat,  Kittitas,  Wallawalla,  Whitman,  and  Yakima  coun- 
ties   All  the  year 

Goose,  brant  (except  as  above) May  1-Sept.  1. 

Plover,  rail Mar.  1-Aug.  15. 

West  Virginia  (1903): 

Deer  (except  spotted  fawn,  protected  all  the  year) Dec.  16-Oct.  16. 

Squirrel,  rabbit Jan.  1-Sept.  15. 

Quail  or  Virginia  partridge Dec.  20-Nov.  1. 

Ruffed  grouse,  pheasant,  pinnated  grouse  or  prairie  chicken,  wild  turkey Dec.  15-Oct.  15. 

Dove All  the  year. 

Woodcock Nov.  2-July  15. 

Snipe July  l-Mar.  1. 

Duck,  goose,  brant Apr.  1-Oct.  1. 

IVIwcoiisln  (1898-1905): 

Deer  (sec  exceptions) Dec.  1-Nov.  11. 

Exceptions:   La  Crosse,  Monroe,  Trempealeau,  and   Vernon   counties,   4 

years Until  Nov.  10, 1907 

Adams,  Marquette,  and  Richland  counties Dec.  1-Nov.  '21 

Calumet,  Columbia,  Fond  du  Lac,  Manitowoc,  Sauk,  and  Sheboygan 

counties All  the  y«ir 

Squirrel  (gray,  black,  fox),  rabbit Mar.  1-Sept.  1. 

Quail,  pheasants  (Chinese,  English,  Mongolian),  5  years Until  Oct.  1,  1910. 

Partridge,  grouse,  pheasant,  woodcock,  snipe,  plover Dec.  1-Sept,  1. 

Prairie  chicken  In  Adams,  Barron,  Burnett,  Bayfield,  Buffalo,  Clark,  Craw- 
ford, Douglas,  Dunn,  Eau  Claire,  Jackson,  Juneau,  Marquette,  Monroe,  Pepin, 
Polk,  Portage,  Richland,  Sawyer,  Vernon,  Washburn,  Waushara,  and  Wood 

counties Oct.  15-Scpt.  1. 

Prairie  chicken  In  Marinette  and  Oconto  counties Until  Sept.  1,  ir07. 

Prairie  chicken  in  rest  of  State Until  Sept.  1,1910. 

Turtle  dove,  swan All  the  year. 

Duck,  or  any  aquatic  fowl,  except  goose,  brant,  and  swan Jan.  1-Sept.  1. 

Goose,  brant Apr.  1-Sept.  1. 

Wyomlns  (1903-1905): 

Deer,  elk,  antelope,  mountain  sheep Nov.  15-Sept  15. 

Moose,  9  years Until  Sept.  15, 1912, 

Quail,  pheasant,  dove,  swan All  the  year. 

Partridge,  grouse,  prairie  chicken  (see  exception) Dec.  1-Sept  1. 

Exccj>tion:  Grouse  In  Albany,  Carbon,  and  Laramlecounties.. Oct.  15-Aug.  1. 

Sage  chicken Oct.  15-Aug.  1. 

Mongolian  pheasant,  5  years Until  Sept.  1, 190d. 

Snipe,  plover,  green  shank,  tatler,  godwit,  curlew,  avocet,  or  other  wader, 
duck,  goose,  brant May  1-Sept.  1. 


I  On  Mercer  Island,  Lake  Washington,  game  animals  and  birds  are  protected  all  the  year. 
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Britlvli  Co Inmbla  a  ( 1896-1905) :  CIok  teatoM, 

Peer  (except  fawns),  sheep  (except  ewes  and  lambs),  goat Dec.  16s-Sept.  1. 

-Fkifrns,  ewes,  and  lambs All  the  year. 

Male  elk  or  wapiti  (except  in  Kootenay  County,  to  May  16, 1907),  male  moose, 

male  caribou,  hare Jan.  1-Sept.  1. 

Females  and  young  of  elk,  moose,  and  caribou All  the  year. 

Quail,  English  partridge,  pheasant,  swan,  and  all  game  birds  imported  for 

ac<'limatization  purposes All  the  year. 

Gro  so,  prairie  chicken,  ptarmigan  (see  exception) Jan.  l-8ept.  1. 

Exception:  Grou.se  and  ptarmigan  north  of  55th  parallel  ...Apr.  1-Sept.  15. 

8nlpe.  plover,  duck  (see  exception) Mar.  1-Sept.  1. 

Exception:  Duck  north  of  65th  parallel Apr.  1-Sept.  15. 

nanltortos  (1902-1905): 

Deer,  elk  or  wapiti,  moose,  caribou  or  reindeer,  antelope  or  cabrl Dec.  15-Dcc.  1. 

Femakvand  young  of  foregoing  species All  the  year. 

Quail,  wfxxicock,  snipe,  sandpiper,  plover  (except  upland  plover) Jan.  1-Aug.  1. 

Grouse,  partridge,  prairie  chicken Nov.  15-Sept.  15 

Dove '. All  the  j'car. 

Pheasant,  5  years Until  Sept.  16, 1909. 

Upland  plover Jan.  1-July  1. 

Duck Jan.  1-Sept.  15. 

New  Bmnswlrk(  1899-1905): 

Deer,  moose,-  caribou  (cow  and  calf  moose  and  cow  caribou  protected  all  the 

year) Dec.  l-8ept.  15. 

Partfidge Dec.  1-Sept.  10. 

Phea.Hant All  the  year. 

Woodcock,  Hnipe,  teal,  wood  duck,  dusky  or  black  duck,  goose,  brant Dec. 2-Sept.  1. 

Shore  orother  birds  on  beiiches,  islands,  or  lagoons  bordering  tidal  waters  of 
Northumberland  Strait.  Gulf  of  St.  Lawrence,  and  Bay  of  Chaleur Jan.  l-Sept.  1 

Ne«m»»lidlan«l  h  (1902-1904): 

Elk.  moose,  10  years Until  Jan.  1, 1912. 

Caribou Feb.  1-Oct.  21.'- 

Ptarmigan,  willow  grouse  or  partridge,  any  grouse Jan.  r2-Oct.  1. 

Snipe,  plover,  curlew,  or  "other  wild  or  migratory  binlH  ( except  wild  geese)" . .  Jan.  li-Aug.  21. 
NortbiNre»r'rerrltorles<'  (1903): 

Deer,  elk,  moose,  caribou  (females  and  young  protected  all  the  year) Dec.  15-Nov.  1. 

Antelope Nov.  15-Oct.  1. 

Buffalo All  the  year. 

Mountain  sheep,  mountain  goat  (females  and  young  protected  all  the  year)..  Dec.  15-CK't.  1. 

Big  game  in  SE.  As^^iniboia  (females  and  young  protected  all  the  year) Dec.  15-Dec.  1. 

GroiL«!e,  i»artridge.  prairie  chicken,  pheasant,  ptarmigan Dec.  15-Sept.  16. 

Crane Jan.  1-Aug.  1 . 

Snipe,  sandpiper,  plover,  curlew,  shore  birds,  rail,  coot,  duck May  .S-Aug.  23. 

Nova  Scotia  (1900-1905): 

Deer,  caribou,  6  years Until  0<'t.  1 ,  1910. 

Moose  (8(»e  exceptions) Jan.  2-Oct.  1. 

ExcejAUmr:  On  Island  of  Cape  Breton,  imtil  Oct.  1, 1915.    Calf  moose  under 
1  year All  the  year. 

Hare,  rabbit Mar.  1-Nov.  1. 

Ruffed  gronise  or  partridge Dec.  2-Oct.  1. 


aThc  iientenant-govemor  is  empowere<l  to  make  further  restrictions  in  these  seasons.  Roident 
fndians  (nonresidents  not  allowed  to  hunt)  and  fanners  in  "  unorganize<l  districts''  may  kill  deer  for 
immediate  use  as  food,  but  Indians  can  kill  doe  and  fawn  only  Aug.  1-Feb.  1;  free  miners  while 
sngaged  in  placer  mining  or  prospecting  in  unorganized  districts,  and  surveying  or  engineering 
^rtles  engaged  in  their  duties  may  kill  any  game  for  food.  By  proclamation  of  March  31. 1904,  the 
Jeutenant-govemor  in  council  declared  that  "all  that  i>ortion  of  the  Province  not  include<l  within 
tny  municipality,  except  the  Eamloops,  Okanagan,  Similkameen,  Greenwood,  and  Grand  Forks 
Electoral  Districts,  shall  be  defined  as  an  unorganized  district  within  the  meaning  of  the  'Game 
Protection  Act,  1898.' " 

6  Stipendiary  magistrates  may  in  their  respective  districts  prohibit  diwtruction  of  hares  and  rabbits 
or  specified  terms. 

cExospt  Aug.  l-Oct  1. 

d  ]Jeutenmnt-f|i»v«nior  may  regulate  close  seasons  for  introduced  game  birds. 

6379— No.  230-05 i 
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Nova  Seotla  (1900-1905)— Continued.  CIobc  fouont. 

flpnifie  laarlrifljire,  sharp-tailed   grouse,  ptarmigan,  blackcocdt,  «apef»^liie, 

ctmkax  partridjpc  pheasant . JUl  fSbeyear. 

Woodceek.  saipc,  teal,  blue-winged  duck,  wood  duck  (see  exee^Uon) Mar.l-Amg.^. 

Exception :—Cjia^beAmMA  Co.  (blue^winged  duek ) May  ISepL  1. 

OiUartoo  (lWD-1905): 

Deer  d^eong  protected  all  the  jear) NoT.l«-lBor.l.6 

Elk  or  wapiti _ A11tbef««r. 

Moofte,  caribou  or  reindeer  (except  as  below) K«r.  IS-OeC  16. « 

Female  tDouRc  and  young  moose  and  cariboii All  tiie  fear. 

Squirrel  (black  or  gnay) < -  Dec.  16-8ept.  15. 

Hare  if Jan.l-Oci.!. 

Quail,  wild  turkey , Decl-Kdv.l. 

Grouse,  woodcock,  suiyni,  plover,  mil,  other  "shore"  birds  or  "  waders" Dec  14-Sept.l6. 

Fiairie  f<3Wl,  pheasants  (EngUA,  Mongolian).  5  yeaxs Until  BepL  IS,  1910. 

Capercailzie Unt41  Sept.  tt,  1909. 

l>ovc AH  the  rear.' 

Ckioae.Mvao May  l<8epClf. 

Ihieks  aikd  other  "  waterfowl "  (except  geese  and  swans) Dec.  16-8ept.  1. 

Msee  Sdwvra  Island  (1B90): 

Ilarc,  sabbii. , Mar.  1-Sept.  1. 

Partridge Dec.l-C)ct.l. 

Woodcock,  saipc Jan.l-Atig.30. 

Duck Mar.l-Aug.aB. 

<|ueb«r  (lga9-]903): 

Zottcl.f  Deer,  miKKse  (see  exception's) ^ Jan.l-Sept.l. 

Exception*:  lu  Ottawa  and  P«  »ntiac  couulics Doc.  1-Oct.  1 . 

Cow  moose  and  young  deer  and  monoe ..-All  the  year. 

Caribou  (young  protected  all  the  year) Feb.l-eept-1. 

Hare Feb.l-Kov.l. 

Bc»ar iatyl-Aiig.aa. 

Birch  or  swamp  partridge Dec.  I5-6epLl. 

White  partridge  or  ptarmigan Feb.  1-N«t.  1. 

Woodcock,  snipe,  sandpiper,  plover,  tiitler,  curlew .,  Feb.  1-fiepi.  1. 

Widgeon,  teal,  duck  (except  aheldxake  and  except  east  and  Borth  ef 

counties  of  Bellechasse  and  Montmorency,  June  1-Aug.  IJ Mar.  l-6ep(.  1. 

Zrni^  i.  Close  i(ea.son.s  same  as  in  Zone  1,  except  as  follows: 

Caribou Mar.  l-^epL  1. 

Hare Mar.  1-Oct.  IS. 

BircJi  or  swamp  partridge Feb.  1-ficpt.  15. 

White  partridge  or  ptarmigan Mar.  1-Kot.I5. 

l^Aoreanized  Territories  (7  (Kecwalin.etc.),  1894: 

I>eer,  elk  or  wapiti,  moose,  caribou,  mountain  sheep,  mountain  goat Apr.  1-Dec.  1.* 

^oskox Mar.  2M)ct.  16. 

Ctrouse,  partridge,  prairie  chicken,  pheasant , JcA.  i-Scpt.1. 

•t>uck,  goo:*..'.  wwHn Jan.  I^-6ept.  1. 

Yukon  /  (1001): 

^eer,  elk  or  wapiti,  mooee,  caribou,  mouutaia  sheep,  laouBtaiu  goat,  mart  ox.. .  Jan.  1-Oct.  1. 

Bison  or  buffalo All  the  year. 

<irouKe,  f lartridge,  prairie  chicken,  ptarmigan,  pheasant Jan.  15-Oct.  1. 

Snipe,  sandpiper,  erane,  duck,  goose,  swan Junel^SepLl. 

^Lleiiienani-govcriHvr  in  council  may  alter  close  seasons  in  region  north  and  west  of  French  Biver, 

**  NipiKBing.  and  Mattawa  RiTer,  and  ckme  for  a  definite  x)eriod  seasons  for  any  game  animal  or 

BOHMigratory  game  bird  whose  numbers  havedimtnighed. 

f^rsous  -who  p\it  or  breed  deer  on  tlieir  own  lands,  and  their  licensees,  may  bunt  »nch  deer  Oct- 
1-Nov.  !€. 

'South  of  tJKi  Cjinadian  Pacific  R.  R.  between  Mattawa  and  the  Manitoba  bonndaTy,9oT.16-NoT.  I. 
Cottontail  rabbits  (wood  hares)  may  be  killed  during  close  season  by  other  means  than  shoodng. 

*^2f  ^^!^^  for  pToteeUon  of  insectivorous  birds,  Rev.  Btats.  1897,  chap.  ffl»,  sec.  8. 
^r^^  ^'®-  1  comprises  the  whole  Province,  except  that  part  of  tt»e  counties  of  CUooothai  and 
S»jruenay  east  and  north  of  the  river  Saguenay.    Zone  No.  2  comprises  the  part  of  said  counties  esft 
smA  morth  of  the  Saguenay. 

9  Indians,  inhabitants,  and  travelers,  explorers,  and  surveyors  in  need  of  food  exempt.    Govwn* 
§R  council  may  alter  seasons. 

*BxceptJulyi5-0ct.  1. 

^Indians,  explorers,  surveyors,  prospeetors,  miners,  and  travelen  In  need  ot  food  ase  cxanp* 
ir  in  council  may  alter  seasons. 
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SHIFMEHT  OF  OAHE. 

Shipment  is  one  of  the  most  important  subjects  of  game  legislation, 
since  it  is  one  of  the  principal  features  of  the  trade  in  game.  It  may 
be  considered  under  the  following  subheads:  '*  Federal  laws," 
"Marking  packages,"  and  *' State  laws  prohibiting  export." 

FSDBRAL  liAWS. 

Federal  laws  for  the  protection  of  game  comprise  the  statutes  regu- 
lating interstate  commerce  in  game  and  the  importation  of  birds  from 
foreign  countries,  and  those  providing  for  the  protection  of  birds  and 
game  on  territory  under  the  immediate  jurisdiction  of  the  United 
States. 

They  comprise:  (1)  The  Lacey  Act,  regulating  the  importation  of 
game  and  its  shipment  from  one  State  to  another;  (2)  the  tiiriff  act, 
imposing  duties  on  game,  skins,  and  feathers  imported. from  foreign 
countries;  (3)  the  act  regulating  the  introduction  of  ogga  of  game 
birds;  (4)  game  laws  of  the  District  of  Columbia,  Alaska,  and  the 
Indian  Territor}',  and  (5)  provisions  for  protecting  birds  in  the  national 
parks,^  forest  reserves,  and  other  (lovernment  reservations.  These 
laws  are  more  fully  discussed  in  Bulletin  No.  16  of  the  Biological  Sur- 
vey, entitled  "Digest  of  Game  Laws  for  1901"  (pp.  69-79).  The  full 
text  of  several  may  be  found  in  various  circulars  published  by  the 
Biological  Survey:  Circular  No.  29  (1900)  contaii>s  the  Ijucey  Act, 
Circular  No.  34  (1901),  the  game  laws  of  the  District  of  Columbia,  and 
Circular  No.  42  (1904),  the  Alaska  game  law,  with  regulations  for 
1904. 

MABKING  PACKAGES. 

Section  4  of  the  I.<acey  Act  requires  ever}-  package  containing  game 
animals  or  birds  when  shipped  by  intei"state  commerce  to  be  clearly 
marked  so  as  to  show  the  name  and  address  of  the  shipper  and  the 
nature  of  the  contents.  The  laws  of  Colorado,  Connecticut,  Louisiana, 
Michigan,  Montana,  Nebituska,  North  Carolina,  Ohio,  Oregon,  Wis- 
consin, New  Brunswick,  and  Ontario  likewise  recjuire  each  package 
of  fish  or  game  to  bear  a  statement  indicating  the  contents.  Such 
general  statements  as  *'game"  or  *'  birds"  are  not  sufficient  to  show 
the  nature  of  the  contents;  the  ki7id  of  game  should  l)e  shown,  and 
also,  if  possible,  the  amount  in  the  [mckage. 

Some  of  the  State  laws  are  very  explicit  on  the  subject  of  marking. 
Nebraska  requires  that  all  packages  shall  be  labeled  with  the  address 
of  the  consignor  and  the  amount  of  each  kind  of  game  contained  in 

a  The  law  governing  the  Yellowst^me  Park  prohibits  any  person,  or  any  stage, 
express,  or  railway  company  from  receiving  for  transportation  animalH,  birds,  or  fisli 
taken  in  the  park,  under  a  penalty  not  exceeding  $300  (2S  Stat.  L.,  chap.  72,  sec.  4). 
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the  package,  and  provides  a  fine  of  $10  to  $50  for  omission  of  tbe^ie 
details.  Ohio  has  similar  requirements.  Michigan- requires  that  all 
packages  of  game  shall  be  plainly  marked  on  the  outside  with  the 
names  of  the  consignor  and  consignee,  the  initial  point  of  billing  and 
destination,  and  an  itemized  statement  of  the  quantity'  of  game  con- 
tiiined  therein.  lx)uisiana  and  Ontario  insist  that  all  packages,  besides 
bearing  a  description  of  the  contents  and  the  names  and  addresses  of 
owners,  must  be  so  made  as  to  shmo  the  amteuta.  Several  State^j 
retjuire  big  game  and  game  bii-ds  caiTied  by  sportsmen  to  l>e  marked 
with  the  owner's  name,  shipped  as  baggage,  and  tmnsported  open  to 
view. 

Ilailroad  and  express  companies  should  call  the  attention  of  their 
agents  to  these  provisions,  and  insist  that  all  j^mckages '  be  properly 
marked  before  shipment.  In  Nebraska  common  carriers  are  prohib- 
ited, under  a  penalty  of  $25  to  §100,  from  receiving  consignments  of 
game  not  properly  labeled.  In  Texas  they  may  examine  suspected 
packages,  and  in  Arkansas  they  ma}'  cause  them  to  be  opened  when 
necessar} %  and  may  i-ef  use  packages  supposed  to  contain  fish  or  game 
for  export.  In  Wisconsin  packages  of  fish  or  game  not  properly 
marked  may  be  seized  and  sold  by  game  wardens. 

STATE  LAWS  PROHIBITING  EXPOBT. 

Since  the  constitutionality  of  the  Connecticut  statute  prohibiting 
export  of  certain  game  was  established  by  the  Supreme  Court  in  18iH>'* 
nonexpert  laws  have  been  generally  adopted,  and  at  the  present  tinu 
nearly  every  State  prohibits  the  export  of  certain  kinds  of  game. 
(See  llg.  3,  p.  35.)  Mississippi  seems  to  have  no  such  laws.  In  some 
States  sportsmen  are  allowed  to  carry  a  limited  amount  of  game  out 
of  the  State  under  special  restrictions,  and  exceptions  to  the  laws  pi*o- 
hibiting  ex})()rt  are  also  made  in  the  case  of  birds  and  animals  intended 
for  propagation. 

Kest  rid  ions  on  shi[)ment  from  the  State  have  now  become  so  strin- 
gent that  all  the  States  and  Territories  west  of  the  Mississippi  River 
except  two  prohibit  export  of  all  game  protected  })y  local  laws.  Of 
the  two  exceptions,  Iowa  prohibits  export  of  all  game  but  shore  birdN 
and  Wyoming  export  of  certain  species.  East  of  the  Mississippi  simi- 
lar laws  are  in  force  in  nearlv  all  of  the  States  north  of  the  Ohio  and 
Potomac  rivers,  and  also  in  Tennessee,  Virginia,  and  West  Virginui. 
Th(^  export  of  most  if  not  all  protected  game  taken  within  the  State  i** 
prohibited  in  all  these  States  except  Massachusetts,  Rhode  Island. 
Connecticut,  New  Jerse}^  Delaware,  Maryland,  Illinois,  and  Indiana* 
and  in  these  export  of  certain  kinds  of  game  is  illegal. 

"  (Jeer  v,  Coimecticut,  161  U.  iS.,  619. 
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Deer  caa  be  lawfully  exported  from  only  seven  States — Delaware 
where  they  do  not  occur),  Alabama,  Georgia,  Kentucky,  Mississippi, 
^forth  Carolina,  and  Ohio.  The  export  of  deer. hides  is  prohibited  by 
special  provisions  in  the  laws  of  Alaska,  California,  Florida,  Wyo- 
Ding,  British  Columbia,  and  Ontario;  Wisconsin  limits  the  export  of 
freen  hides  to  the  period  from  November  13  to  December  3  of  each 
'^ear;  Washington  and  British  Columbia  prohibit  killing  deer  for 
tides;  Oregon  makes  all  hunting  for  hides  dependent  on  permission  of 
he  State  game  and  forestry  warden;  and  New  Brunswick  and  New- 
oundland  allow  shipment  of  green  hides  only  under  license. 

Among  game  birds  the  most  general  prohibitioji  is  that  of  the 
xport  of  quail,  which  is  now  in  force  in  every  State  and  Territory, 
rith  three  exceptions.  In  one  of  the  excepted  States,  Wyoming,  quail 
o  not  occur;  in  another,  Maryland,  several  counties  prohibit  their 
xpoil;  and  another,  Mississippi,  does  not  prohibit  the  export  of  any 
ame.  A  number  of  States  permit  imported  birds  to  be  exported, 
owever,  and  Colorado,  Illinois,  Missouri,  Montana,  and  Manitoba 
How  quail  to  be  shipped  from  the  State  under  permit.  Besides  these 
xceptions,  23  States,  including  Oregon,  permit  nonresident  hunters  to 
ike  a  limited  number  of  birds  out  of  the  State;  Maine,  Missouri,  Mou- 
ina.  South  Dakota,  Vermont,  Virginia,  Wyoming,  British  Columbia, 
nd  New  Brunswick  grant  the  same  privilege  to  resident  hunters. 

Special  attention  is  called  to  the  following  table,  which  contains  a 
st  of  the  game  prohibited  from  export  by  each  State  and  Territory: 

Export  of  game  prohibited  by  State  laws. 
.lml»miiia:a 

I>eer,  squirrel,  quail,  partridge,  grouse,  prairie  chicken,  phoasant.  English,  Mongolian,  or  Chines^ 

pheasant,  wild  turkey,  woodcock. 

Deer,  moose,  caribou,  mountain  sheep,  mountain  goat,  wild  birds,  or  any  parts  thereof. 

Ezctjktion:  Specimens  and  trophies  may  be  exported  under  rc^strictions  imposed  by  the  St?c- 
retary  of  Agriculture.* 


I>eer,  elk,  antelope,  sheep,  goat,  quail,  bobwhite,  partridge,  grouse,  pheasant,  wild  turkey,  snipe, 
rail,  duck,  goose,  brant. 
.rkmnaaM 

Game  of  any  kind.   • 
Mltromla: 

Deer,  deerskins,  quail,  partridge,  grouse,  prairie  chicken,  sage  hen,  pheasant,  dove,  wild  pigeon,. 
shore  birds,  plover,  snipe,  rail,  curlew,  ibis,  duck. 

a  Applicable  only  to  Houston,  Madison,  and  Perry  counties.     The  following  county  laws  are  in 

>rce: 

Bunock.- Quail,  wild  turkey,  dove  (if  taken  in  county). 

Dallas. — Deer,  quail,  wild  turkey,  dove,  unless  accompanied  by  owner  or  Intended  for  his  use. 

Ktowah.— Deer,  quail,  wild  turkey,  pheasant,  dove. 

Uftle.— Quail,  for  sale. 

Houston.— Quail,  dove,  snipe,  woodcock. 

LamsT,  Shelby,  Tuscaloosa.— Deer,  quail,  wild  turkey,  dove. 

Macon.— Squirrel,  opossum,  quail,  wild  turkey,  dove. 

Madison,  Perr>'.— Deer,  squirrel,  quail,  grouse,  pheasant  (including  English  and  Mongolian  or 

Chlnew  pheasants),  prairie  chicken,  wild  turkey,  dove,  woodcock  from  State. 
Sum ter.— Quail,  dove. 
TAlladega.— Quail,  for  sale  (if  taken  within  county). 

ft  See  circular  No.  42,  Biological  Sur^-cy,  U.  S.  Department  of  Agriculture,  1904. 
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Coloradoi 

Deer,  elk,  antelope,  bison,  bnffaio,  nhcep,  qnail,  imrtridg«,  groase,  ptumigui,  pnbie  cbitkea, 
sage  chicken,  pheasant,  wild  turkey,  dove,  pigeoii,  nipe,  curlew,  cmne,  dnek,  gooae,  taut. 
8wan.  waterfowl. 

Exception:  Game  may  be  exported  nnder  pennlt  from  game  oommiadoner  if  peimit  be 
attached  and  package  plainly  marked  ao  aa  to  ahow  nature  of  contentiL    The  foUowiaf  ieei 
arc  charged  for  export  permits:  Slk^  flO;  deer,  16;  antelope,  16. 
Connectlcnt: 

Quail,  ruffed  grouse,  woodco<  k. 
Delavt'are: 

Rabbit,  quail,  partridge,  woodcock  (nonresidentB  also  prohibited  from   shipping  WQnn  or 
English  snipe). 
Florida: 

Deer,  deer  hides,  quail  or  partridge,  wild  turkey  from  county. 
Georgia: 

Qiwil  or  i>:U"lriflgo. 
Idalio:  ^ 

Deer,  elk,  iiMoe,  caribou,  antelope,  buffalo,  moontain sheep,  mountain  goat,  quail,  paitddscL 

grxiis. .  }.!.;iri('  chicken,  sage  hen,  Mongolian  pheasant,  dove,  plover,  snipe,  duck,  goose. fwsc 

;;.. '  /  '/"  ).  Nonresidents  may  export,  nnder  hunting  license,  animals  lawfully  taken:  tnt 

•>  ;h  x'  -Lint.-iU  mun  be  accompanied  by  a  sworn  statement  of  number  and  date  of  licea« 

uiti  liu  (  t!    I  game  was  not  procured  contrary  to  law. 

Illlnoift: 

Squirrel,  quail,  ruffed  grouse,  pinnated  grouse,  prairie  chicken,  pheasant,  wild  torkef.  dock. 
goose,  brunt,  taken  within  the  State. 

Furfjitf'.n:  Game  may  be  exported  under  license  from  the  State;  nonrc^dent  may  tike  fran 
State  50  birds  killed  by  himself,  if  carried  openly  for  inspection. 
Indiana: 

Doer.  <iuail.  j,'ronsc.  prairie  chleken.  pheasant,  wild  turkey,  woodcock,  duck,  goose,  branl.  oraaj 
waterfowl. 

Krrrption:  Nonresident  may  take  from  State  24  birds  killed  by  himself,  if  carried  openly  fjf 
inspection,  together  with  his  license. 
Indian  Territory: 

"  Every  person  other  than  nn  Indian  who  hunts,  traps,  takes,  or  destroys  any  game  ccctpijvrf^ 
tiistrnrr  in  fhe  Tnflidn  country,  shall  forfeit  all  traps,  guns,  and  ammunition  in  his  posscsfoa. and 
shall  be  liable  in  addition  to  a  penalty  of  $500."    (Rev.  Stat.  U.  S.,  1878.  sec  2137.) 
lovra: 

Squirrel,  quail,  ruffed  grouse,  pinnated  grouse,  prairie  chicken,  pheasant,  wild  turkey,  woodcock. 
(luck,  goose,  brant. 

Exception:  Nonreiddent  may  take  from  State  not  more  than  26  game  birds  fa  animsls  killed 
by  himself,  if  carried  openly  for  inspection. 
KannaM: 

Quail,  partridge,  grouse,  prairie  chicken,  pheasant,  dove,  plover,  duck,  goose,  brant 
Kentucky: 

tiiuiil.  parlridgo,  grouse.  i)heasiint,  wild  turkey  killed  within  the  State. 
liouliiiana: 

l)e<>r,  pquirrel,  quail,  prairie  chicken,  wild  turkey,  dove,  gmslwc,  woodcock,  snipe,  soTf  biM- 
cliorook.  sandjiipcr.  plover,  tatlcr.  curlew,  papabotte  (upland  plover),  rail  (mod  h«n),  J5^- 
uule.  coot  (poulc  d'cau),  duck,  goose,  brant,  swan,  taken  within  the  State. 

Krrrptiim:  .\  sixirtsman  may  carry  with  him  out  of  the  State  1  deer  and  12  birdsof  cacli  kiad. 
Iflaino: 

Deer,  moose,  quail,  niffed  grouse,  pheasant,  capercallxie  or  cock  of  the  woods,  blaek  game,  flkimf- 
wo(Klcock.  snipe,  sandpiper,  wood  duck,  dusky  or  black  duck,  teal,  gadwall  or  gray  dock,  b^* 
lard,  widgeon  or  baldpate,  shoveler,  pintail  or  sprigtail,  redhead,  scaup  or  greater  blQd>fl>- 
K'sscr  scaup  or  leaser  bluebill,  golden  eye  or  whistler,  bufflc  head,  ruddy  duck  or  broadbUl. 
Except i(jnii:  Anyone  may  export  birds  in  (»pen  season  not  exceeding  15  of  a  kind  at  <f* 
time,  if  tagged,  open  to  view,  showing  name  and  address  of  owner  and  accompanied  bj  hiK* 
and  a  resident  of  the  State  may  export  2  deer  in  a  season  under  same  restrictions.    NosM^ 
dent  may  exi>ort  nn<ler  hunting  license  1  moo.se  and  2  deer  lawfully  killed  by  himidf;  BIT 
take  to  his  home  10  partridges.  10  ducks,  and  10  woodcock  additional  and  may  ship  tokii 
home  1  pair  of  game  birds  at  any  time  under  shipping  license.    Resident  may  export  osdtf 
shipping  license  1  moose  lawfully  killed  by  himself. 
JHary  lands 

Allegany— Quail,  pheasant,  wild  turkey,  woodcock. 

Anne  Arundel— Squirrel,  rabbit,  quail,  partridge,  pheasant,  woodcock, snipe, plover, dead  orsfiw. 
from  county. 
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■arjlmBd — Continued. 

BiAlttmore— Putridfe.  pheaiant,  woodcock. 

CftlTeit— Rabbit,  putridjce,  woodcock  from  county  (for  m\e,  barter,  or  trade). 

CarJine— Rabbit,  quail,  partridge,  woodcock  from  county. 

Dorcbester— Squirrel,  rabbit,  quail,  partridge,  woodcock. 

Ercfptiou:  Any  person  may  take  out  of  c*ounly  as  personal  baggage  18  quail  or  partridges 
«  squirrelfl.  rabbits,  or  woodcock,  if  carried  openly. 
Frederick— Squirrel,  partridge,  pheawnt,  woodcock  from  county. 
K.nt— Squirrel,  rabbit,  or  any  bird  from  county  (for  sile,  except  under  license). 
Montgomery— Partridge,  pheamiit,  wild  turkey  from  county  (for  Mile). 
Queen  Anne— Rabbit,  partridge,  woodcock  from  county  (for  Rale). 

£k>mcrKt-Squim>l,  rabbit,  partridge,  pbeoflant,  dove,  woodcock,  duck,  goose  from  county. 
\l'a«hinglon— I>eer,.iiquirrel.  rabbit,  partridge,  pheasant,  wild  turkey  from  county  (for  sale). 
Wicomico  and  Worcestter — Quail  or  partridge  from  both  countic!*  considered  as  one  territory. 
Blaaaacli  n  set  la: 

Qoail,  mfled  grouse,  woodcock  taken  in  the  Stale:  any  other  game  illegally  taken  or  killed 
within  the  State 
nichlgant 

Deer,  elk,  moose,  caribou,  squirrel,  quail,  partridge,  niffed  grou«o.  pmirie  chicken,  spruce  hen 
Manitoba  gmuMi.  ptarmigan,  Mongolian  or  EngliNh  phi^amnt.  wild  turkey,  dove,  pigeon, mi ipe, 
plover,  wo«?dcock,  duck,  gooiic,  brant,  or  other  wild  waterfowl. 

lUerjttioH*:  (1)  Game  consigned  to  {Kiint  within  the  Stato  nmy  bo  Imnsporlcd  without  the 
State  if  neccfisary  to  reach  destination. 

(2)  Nonresident  licensee  may  take  1  deer  out  of  the  State  under  iK*riiiit  fnmi  State  game 
and  fi-sh  warden. 

(3)  I^ndowner^  and  members  of  clulin  that  own  an<l  miiintiiin  i^ame  preservos  may  ship 
during  op<.'n  season  under  u  $10  ponnit  from  Slate  game  and  fish  warden  Tk)  wild  ducks  or 
other  migratory  birds  lawfully  killed  by  them  on  their  own  premise;*. 

Minnesota: 

i^eer.  elk.  moose,  caribou,  hide  or  horns  thereof,  quail,  partridge,  rti(Te<l  grouse,  |>rairi(.'  chicken, 
pinnated  grouse,  sharp-tailed  or  w'hiie-breaiite<l  grouse,  ring-neck  or  Knglish  or  (.'hinoNC  plicas- 
aot,  dove,  snipe,  wild  duck,  g<xi6e,  brant,  or  any  aquatic  fowl. 

Ejcri^iou:  Nonresident  licence  may  ship,  under  his  Iici.>n^M?  coupons.  t<i  his  re»«idence, 
during  the  time  when  possesion  L»  lawful,  1  deer  and  1!5  birds  lawfully  taken  by  himself. 
BlsBourl: 

I>evr,  {iquirrel.  quail,  pinnated  grouse,  prairie  chicken,  ruded  grous(>,]ihca^nt,  wild  turkey, dove, 
vuodcock.  Kuipe,  plover,  duck,  goose. 

Exception:  (»ame  lawfully  killed  may  be  tak<'n  out  of  the  Si.iic  uniU-r  resitlent  or  nonrcs!> 
dent  hunting  license,  if  carried  in  |)ersonal  iK)ssos.sion  or  ofH'uly  as  trnggaKo  or  express  by  tho 
owner  and  accompanied  by  him  on  tho  stime  train.  Slate  game  and  \]^l\  warden  may  issue  a 
permit  to  any  person  to  take  out  of  the  State  any  birtl  organic  to  l»o  used  exclu.'>ivcly  for 
scientific  or  propagating  purposes. 
ttoauina: 

I)ccr,  elk.  moose,  buffalo,  mountain  sheep,  mountain  goat,  quail,  phca«:int  or  partridge,  prairie 
chicken,  fool  lien,  sage  hen,  grouse,  Chinese  pheasant,  duck,  g(N)so.  l>runt.  swan. 

Exception:  Game  lawfully  killed  may  be  ex|>orted  from  the  State  durint;  the  open  season 
if  accompanied  by  the  owner,  and  when  shipped  by  n^ideitt  of  State,  by  purniit  from  Stato 
game  and  fish  warden,  or  when  shipped  by  nonresident  of  State.  l>y  liiintin:.;  licenn*;  total 
iibipment  under  one  license  not  to  exceed  number  allowed  to  h.'  killed  in  one»ieason:  all 
packages  to  be  plainly  labeled  so  as  to  show  nature  of  crnitent^'. 
^kraskas 

Ueer,  elk,  antelope,  qtiail,  partridge,  pheasant,  grouse,  ptarmigan.  |  rairie  chicken,  sjjro  chicken, 
wild  turkey,  pigeon,  dove,  snipe,  plover,  yellow-legs,  curlew,  crane,  duck,  go<i'*c,  brant,  swan. 
Exception:  Nonresident  may  bhip  50  birds  out  of  St«itc  under  hunting  license,  but  must  givo 
common  carrier  invoice  of  number  and  kind  of  birds  and  have  details  of  shipment  marked  on 
license,  and  must  accompany  the  shipment. 
HcTada: 

Deer,  elk,  antelope,  carit>ou,  mountain  sheop,  mountain  goat,  quail.  grouHc,  pheasant,  sago 
chicken,  prairie  chicken,  dove,  snipe,  plover,  woodccM'k,  curlew,  sand-hill  crane,  duck,  goose. 
^«w  llaiiipslilre:a 

£lk,  mooac,  caribou,  quail,  partridge,  rnfTed  grouse,  pluia.sant,  wtHMlctvk,  Wilson  snipi',  dove, 
plover,  yellow-lcgs,  sandpiper,  rail,  duck  (except  sheldrake),  aud  all  "lM.*uch'*  birds. 

Exception:  Nonresident  may  export  under  nis  hunting  liceiuu:  12  birds,  carried  open  to 
view,  on  notice  to  commbuioner  who  issued  the  license,  of  numt>er  and  kind. 


"Bine  Mountain  Forest  Association  permitted  to  ship  deer,  elk,  and  iboow  klUtd  In  Ui  pfMtnr«.^ 

2ao 


32 

New  Jersey: 

Hare,  rabbit,  squirrel,  <iuail  or  i.artridgo.  raffed  grouste  or  pheamnt,  pinnated  grouse,  Englifli 
pheasant,  ring-neck  pheasant,  woodecwk. 

Exception:  English  or  ring-neek  pheasants  killed  on  preserves  established  prior  to  April  15, 
1903,  may  bo  exported  from  the  State. 
New  IHexIco: 

Deer,  elk,  antelope,  mountain  sheep,  native  or  crested  quail.  l>ob\vhite  quail,  partridge,  raountAin 
grouse,  prairie  eliieken,  pheasant,  ptarmigan,  wild  turkey,  turtle  dove,  wild  pigeon  for  marttt 
New  York: 

Game  or  birds  taken  in  the  State,  including  deer  (excepting  head,  feet,  and  skin),  elk,  antelope, 
moose,  caribou,  squirrel,  hare,  rabbit,  quail,  grouse,  Mongolian  and  Englivh  pheasants,  phnper, 
Wilson  and  Knglish  snipe,  woodcock,  curlew,  shore  birds,  rail,  mud  hen,  gallinale,  wiatcf 
chicken,  duck.  g(K»se.  brant,  or  swan.  « 

North  Carolina:  a 

Quail,  partridge,  pheasant,  wild  turkey,  snipe,  woodcock,  taken  in  State. 

J'bccptiov:  Nonresident  may  take  out  of  State  under  his  hunting  license  50 quail  {partridfres} 
in  a  .season. 
Nortli  Dakota: 

Deer,  elk,  moose,  carilKm,  antelope,  buffalo,  mountain  sheep,  quail,  rufTc<l  grouse,  prairie  <"hi«*ken. 
pinnated  grouse,  sharp-tailed  grouse,  English  or  Chinese  pheasant,  woodcock,  crane,  flurk. 
goose,  brant,  swan. 
Olilot 

Squirrel,  quail,  ruffed  grouse  or  pheasant,  Mongolian  pheasant,  English  or  ring-neck  phecant, 
dove,  wcKMlcock,  i)lover,  snipe,  shore  birds,  rail,  duck,  goose,  swan,  coot,  mud  hen. 

Exccpfion:  Nonresident  may  take  with  him  from  State  under  his  hunting  license  'lOnnimtlj 
and  binis. 
Oklalioiiia: 

Deer,  antelope,  quail,  grouse,  prairie  chicken,  imported  phetLsant,  wild  turkey,  dove,  plover. 
Ore;2:oii: 

Deor,  untel<»pe,  elk,  moose,  mountain  sheep  (or  hides  of  Siiid  animals),  quail  or  !M>bwhlto.  £r.jh 
lish  <»r  gray  partridgi?,  capercailzie,  moor  hen,  grouse,  sage  hen,  pheasant.  Mongolian,  ."ilur. 
goblen,  copper,  green  Jn panose,  and  Reeves  pheasants,  prairie  chicken,  wild  turkey,  woodiwk. 
rail,  upland  plover,  duck,  goose,  swan,  or  other  wild  fowl. 

Krcfpfioh:  Any  citizen  of  Washington  may  take  one  day's  bag  with  him  out  of  the  State. 
Pennsylvania: 

Deer,  nibhii,  hare,  squirrel,  quail,  partridge,  grouse,  pheasant,  English,  Mongolian,  or  CiiioeK 
pheasant,  wild  turk«\v.  reedbird,  plover,  woodcock,  rail,  web  fooled  wild  fowl  taken  inStifc. 
Rliode  Island: 

Quail,  ruffed  grouse,  w(M)deoek. 

Son  til  Carolina: 

Deer,  quail  or  partri<ls:o.  wild  turkey  for  sale  (until  1908). 
Soutli  Dakota: 

Deer,  elk,  antelope,  buffalo,  miuintain  sheep,  quail,  ruffetl  grouse,  pmirie  diickcn.  plnnatt^i 
grouse,  sharp-tailed  jjrrouse.  plover,  curlew,  vvoi>dcock.  crane,  duck,  goose,  brant. 

K.rccpli(m:  Two  deer,  1  elk,  1  buffalo,  1  mountain  sheep,  and  not  more  than  15  lards  »< 
iutende<l  for  commercial  purposes  may  be  shipped  in  open  view  during  open  season  tidS 
days  thereafter,  when  tagged  and  accompanied  by  owner;  and,  in  the  cnse  of  big  po**'* 
certificate— Kood  for  ')  days— that  such  game  was  lawfully  killed  must  bo  obtained  !«>■* 
justice  of  the  peace  and  given  to  the  carrier. 
TeuneM»e<*: 

All  Stale  game,  viz:  Deer,  squirrel,  quail,  partridge,  grouse,  prairie  chicken,  pheasant.  ^^ 
turkey,  marsh  blackbird,  dove,  mcadowlark,  robin,  plover,  snipe,  woo<lcock,  sandpiper.  tiHtf' 
willet,  curlew,  godwit.  avocet,  rail,  coot,  mud  hen,  duck,  gcose,  swan,  brant. 

lii-rtplimi:  Nonresident  may  take  his  game  with  him  from  the  Stjiie,  but  must  prewotw 
some  oflicer  or  employee  of  <*ommon  carrier  his  hunting  license  and  sworn  statement  Itet 
his  game  is  not  for  sale  and  will  not  be  sold. 


«The  following  <'ounty  laws  are  also  in  force: 
Anson— Tartridgc,  lor  i>ro(it,  from  county. 
Catawba— Quail,  dead  ornlive,  from  county. 
Chen»kee— Quail,  partridge,  pheasant,  wild  tur- 
key, dove,  snipe,  wcMMleock.  robin. 
Cleveland  — Partridge,  for  profit,  from  c<mnty. 
Currituck— Wild  fowl,  April  1  to  November  I. 
Henderson— Birds,  ganu\or  wild  fowl. 
Iredell— Quail,  dead  or  alive,  from  comity. 


Lenoir  —Quail,  partridge  for  s;ile,  f  oni  coMty. 
Madison— Quail  or  partridge. 
Kowau— Quail,    partridge,    grouse.   ph«WBA 
wild  turkey,  dove,  wtHxictX'k  from  coaMF- 
Surry— Quail  from  county. 
Swain— Quail,  alive,  (rom  eounty. 
Union— Quail,  partridge,  robin  Imm  ctMiniT. 
Yancey— Quail,  partridge  from  county. 
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All  wildanimalSf  wild  birds,  and  wild  fowl  found  witbin  SUitc,  including,  deer,  antelope,  mountain 
sbeep,  quail  or  partridge,  grouse,  pinnated  grouse  or  prairie  cbicken,  Mongolian  or  Englisb 
pheasant,  wild  turkey,  dove,  pigeon,  plover,  snipe,  jacksnipe,  curlew,  duck,  goose. 

IJC«»li: 

Deer,  elk,  antelope,  mountain  sheep,  quail,  partridge,  prairie  chicken,  sage  hen  or  grouse,  pinnated 
grouse,  pheasant,  Mongolian,  Chinese,  or  English  pheasant,  dove,  snipe,  shore  bird,  duck,  goose 
brant,  swan,  or  any  introduced  game  animal  or  bird. 


l>eer,  gray  squirrel,  quail,  ruffed  grouse  or  partridge,  plover.  English  snipe,  woodcock,  wild  duck, 
wild  goose. 

Exception:  One  deer  may  be  exported  during  the  open  season  and  ten  days  thereafter  by  a 
resident,  if  shipped  open  to  view,  properly  labeled  with  the  name  of  the  owner  and  accom- 
panied by  him;  and  by  a  nonresident  when  his  license,  with  shipping  coupons  attached,  is 
presented  to  the  transportation  company. 

Viivliaia: 

Deer,  venison,  quail  or  partridge,  pheasant  or  grouse,  wild  turkey,  woodcock,  plover,  snipe,  sand- 
piper, surf  bird,  curlew,  willet,  tatler,  rail  (except  sora),  mud  hen,  gallinule,  waterfowl. 

Exceptions:  During  open  season  nonresident  may,  under  his  hunting  license,  take  with 
him  out  of  the  State,  or  as  baggage  on  the  same  conveyance,  1  deer,  60  quail  or  partridges.  10 
pheasants  or  grouse,  3  wild  turkeys,  30  waterfowl,  and  25  of  each,  or  100  in  all,  of  plover, 
snipe,  sandpipers,  willets,  tatlers,  and  curlew,  if  killed  or  captured  by  himself,  and  shipped 
open  to  view  and  plainly  labeled  with  his  name  and  address.  Any  citizen  of  State  may 
ship  from  the  State,  as  a  gift  and  not  for  sale  (which  fact  must  be  stated  on  shipping  tag), 
1  deer,  18  quail  or  partridges,  6  pheasants,  3  wild  turkeys,  and  12  waterfowl,  if  open  to  view 
and  plainly  labeled  with  names  and  addresses  of  donor  and  donee,  and  number  of  each  kind 
of  bird  so  shipped. 

Washington: 

Deer,  elk,  moose,  caribou,  antelope,  mountain  sheep  or  goat,  quail,  partridge,  grouse,  prairie 
chicken,  sage  hen,  pheasant,  ptarmigan,  plover,  rail,  sandhill  crane,  snipe,  duck,  swan,  goose, 
brant,  or  any  other  game  animal  or  bird  of  the  State,  including  introduced  bobwhite,  California 
valley  quail,  mountain  quail,  and  Old  World  pheasants. 

Exception:  Nonresident  may  export  one  season's  limit  of  big  game  and  one  day's  bag  limit 
of  birds  under  his  hunting  license,  if  ftccomfMinied  by  affidavit  that  the  game  was  killed  by 
him  and  is  not  for  sale. 

irest  Virginias 

Deer,  quail,  pheasant,  ruffed  grouse,  wild  turkey. 

Wlaconsint 

Deer,  quail,  partridge,  grouse,  prairie  chicken,  pheasant,  Mongolian,  Chinese,  or  English  phca<)- 
ant,  dove,  plover,  snipe,  woodcock,  wild  duck,  goose,  brant,  or  other  aquatic  fowl. 

Exception:  During  open  season  nonresident  may  take  out  of  State  under  his  hunting  license, 
in  personal  possession  or  as  baggage  or  express,  accompanying  same  to  State  line,  2  deer,  and 
DOt  more  than  60  game  animals  and  birds  of  all  kinds,  provided  packages  arc  plainly  marked 
80  as  to  show  the  names  and  addresses  of  shipper  and  consignee,  and  number  of  each  kind  of 
game,  and,  in  case  of  deer,  have  proper  coupons  attached. 

%irjromlnss 

j>e€r,  elk,  moose,  antelope,  mountain  sheep,  or  green  hides,  tc^th,  or  horns  of  any  of  said  animals. 
ExceptUmn  Smithsonian  Institution  or  other  well-known  scientific  Institutions  may  export 
any  game  animals  or  birds,  under  permit  of  State  game  warden;  mounted  heads  and  stuffed 
specimens  may  be  shipped  out  of  State 

Export  of  1  hide.  1  scalp,  1  head,  and  1  pair  of  tusks  of  any  big  game  except  moose,  permitted 
upon  affidavit  that  they  were  taken  from  animals  lawfully  killed  and  the  payment  of  25  cents 
to  the  justice  of  the  peace  of  precinct  where  affiant  lives  and  attachment  of  the  tag  issued  by 
him:  and  a  nonresident  (or  resident,  when  necessary  to  cross  territory  of  another  State  to 
reach  his  home),  may  export  under  his  hunting  license  carcasses,  heads,  antlers,  scalps,  skins, 
and  teeth  ol  any  animals  lawfully  killed. 

^fritlali  Colamblas 

I>cer,  elk,  moose,  caribou,  mountain  sheep,  mountain  goat,  hare,  quail,  partridge  (English), 
pheasant,  grouse,  prairie  chicken,  ptarmigan,  snipe,  plover,  duck,  swan. 

Exception:  Heads,  horns,  and  skins  of  big  game  lawfully  killed  by  the  sh  ipper  may  be  shipped 
under  his  hunting  license. 

230 


84 

jnanltoba: 

Deer,  elk,  moose,  caribou,  antelope,  quail,  grouse,  partridge,  prairie  chlckeo,  pheasant,  ploTer, 
snipe,  sandpiper,  woodcock,  duck. 

Exception:  Minister  of  agriculture  and  immigration  may  issue  permit  to  export  game, 
except  grouse,  prairie  chicken,  and  partridge,  and  not  more  than  100  geese  and  swans,  or  SO 
ducks. 
Ne^ir  JBrunsmrlckzo 

Deer,  moose,  caribou,  or  any  portion  thereof;  partridge,  pheasant,  woodcock,  snipe,  wood  duck, 
dusky  (black)  dui:k,  teal,  goose,  brant. 

Errrption:  Surveyor-general  may  issue  special  license  to  export  game  alive  or  dead. 
Ne^vf'onndlandx 

Caribou,  willow  or  other  grouso  for  sale. 

ExcejflUms:  Minister  of  marine  and  fisheries  may  issne  special  license  to  export  game  for 
breeding  or  scientific  purposes.    Nonresident  may  export  3  stag  caribou  under  hunting  license 
and  export  permit;  resident  may  export  antlers,  head,  or  skin  of  caribou  under  export  per- 
mit; but  not,  in  either  case,  for  sale. 
Nortli%vc5>>t  TerrlCorlea: 

Deer,  elk,  moose,  caribou,  buffalo,  sheep,  goat,  antelope,  grouse,  prairie  chicken,  pheasant, 
P'tmarigan.  snipe,  sandpiper,  plover,  curlew,  any  shore  bird,  rail,  coot,  crane,  duck. 

Exception:  The  holder  of  a  general  nonresident  license  may  take  with  him  out  of  Territories 
us  trophies  heads,  skins,  and  hoofs  of  big  game  legally  killed  by  him. 
Mova  Seotia: 

Red  di>er,  elk,  moo5^,  caribou,  hare,  rabbit,  Canada  grouse  (spruce  partridge),  ruffed  grouse 
(birch  partridge),  pheasant,  blackcock,  capercailzie,  ptarmigan,  sharp-tailed  grooae,  wood- 
cock, snipe,  blue-winged  duck,  teal,  wood  duck. 

Excfptivnn:  Holder  of  general  licence  may  take  with  him,  out  of  Province,  any  moose  and 
caribou  lawfully  shot  by  himself;  aud  2  mounted  heads  and  dressed  skins  of  each  kind  may 
be  exported  under  permit  from  provincial  seeretury. 
Oiiturio; 

Any  wild  game  animal  or  bird. 

Exciptiou:  1  bull  moose  and  1  bull  caribou  or  head,  skin,  or  parts  thereof,  between  October 
15  and  December  1,  and  2  deer,  head,  skin  or  part  thereof  in  November,  and  100  ducks  may 
be  exix>ried  under  nonresident  hunting  license,  if  shipping  coupon  and,  if  required,  affidavit 
uf  lawful  killing  be  attache<l.  and  contents  of  packages  be  open  to  view. 

Canada  also  has  a  general  law  prohibiting  export  of  deer,  wild  tur- 
keys,  quail,  partridges,  prairie  fowl,  and  woodcock,  but  making  excep- 
tion ill  the  case  of  deer  raised  on  private  preserves  and  permitting 
each  nonresident  to  export  two  deer  in  a  year  at  certain  ports  within 
fifteen  days  after  the  close  of  the  open  season,  under  permit  of  the 
collector  of  customs  of  the  port  from  which  export  is  made.  The 
ports  of  export  are:  Halifax  and  Yannouth,  Nova  Scotia;  Macadam 
Junction,  New  Brunswick;  Quebec,  Montreal,  and  Ottawa,  "Quebec; 
Kingston,  Niagara  Falls,  Fort  Erie,  Windso;*,  Sault  Ste.  Marie,  and 
Port  Arthur,  Ontario;  and  such  others  as  the  minister  of  customs  may 
designate. 

Those  who  visit  Canada  to  hunt,  camp,  etc.,  must  deposit  with  the 
customs  officer  at  the  port  of  entry  an  amount  equal  to  the  duty  (30 
j>er  cent  of  appmised  value)  on  their  guns,  canoes,  tents,  cooking' 
utensils,  and  kodaks.      If   these  articles   are  taken  out  within  six 
months  at  the  same  port,  the  deposit  will  bo  returned.     But  members 
of  i^liooting  or  fishing  clubs  that  own  preserves  in  Canada  and  have 
filed  a  guaranty  with  the  Canadian  commissioner  of  customs  may  pre- 
sent club  membership  certificates  in  lieu  of  making  the  deposit.    They 
must,  however,  pa}^  duty  on  all  ammunition  and  provisions. 

o Except  in  the  case  of  partridge  the  prohibition  applies  only  to  common  carrien. 
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SALE. 

Forty-two  States  and  Territories^  and  most  of  the  Provinces  of 
Canada  now  prohibit  the  sale  of  all  or  ceii;ain  kinds  of  ^me  at  all  sea- 
sons.    (See  fig.  4,  p.  35.)     In  Arizona,  Arkansas,  Colorado,  Hawaii, 
Idaho,  Kansas,  Michigan,   Minnesota,   Montana,  New  Mexico,  aud 
Texas  the  sale,  and  in  Nevada  the  resale,  of  all  game  protected  by  the 
State  law  is  prohibited;  in  South  Dakota  and  Wisconsin,  of  all  big 
game;  in  California,  Utah,  Washington,  and  Manitoba,  of  all  big  game 
and  upland  game.     In  a  few  instances  prohibitions  against  the  sale  of 
certain  game  are  so  general  as  to  aflford  protection  over  a  considerable 
area  in  adjoining  States.     Thus,  ruffed  grouse  can  not  be  sold  in  any 
State  or  Province  along  the  Canadian  border  except  Vermont,  New 
York,  Pennsylvania,  Ohio,  New  Brunswick,  and  Quebec,  nor  in  tiie 
States  of  Massachusetts,  Rhode  Island,  Connecticut,  Missouri,  Arbin- 
sas,  Kansas,  Nebraska,  or  Wisconsin.     Practically  every  State  in  which 
prairie  chickens  occur  now  prohibits  their  sale  or  export.     Hence  the 
exposure  for  sale  of  these  birds  in  any  State  where  they  do  not  occur, 
as  in  any  city  east  of  Indianapolis,  is  strong  indication  of  violation  of 
law. 

As  a  rule,  the  sale  of  game  is  prohibited  during  the  close  season,  but 
is  often  permitted  during  the  open  season  for  hunting.  Sometimes 
a  brief  additional  open  period  is  provided  in  order  to  permit  deal- 
ers to  close  out  such  stock  as  they  have  on  hand  at  the  end  of  the 
hunting  season.  In  Colorado,  Illinois,  Iowa,  Nebraska,  New  Yort 
Tennessee,  and  British  Columbia  the  sale  season  includes  the  open 
season  and  the  following  five  days  for  all  or  certain  kinds  of  game. 
An  extension  of  four  days  for  sale  is  added  to  the  open  season  in  Xon 
Scotia;  ten  days  in  New  Brunswick  and  Newfoundland;  fifteen  davs 
in  Alaska,  New  Jersey,  Pennsylvania,  and  Quebec;  twenty  days  in 
Ontario;  thirty  days  (for  imported  ruffed  grouse)  in  Pennsylvania; 
and  sixty  days  in  Yukon.  In  New  Brunswick  the  sale  of  goose  and 
brant  is  permitted  during  the  open  season  and  three  months  lat^r,  and 
in  Massachusetts  dealers  or  persons  engaged  in  the  cold-storage  busi- 
ness are  permitted  to  sell  quail  until  May  1,  five  months  (four  and  i 
half  months  in  Bristol  Count}^)  after  the  close  of  the  open  season. 

In  order  to  counteract  a  tendency  on  the  part  of  market  hunte»to 
anticipate  the  opening  of  the  hunting  season,  one  State  and  two  Prov- 
inces have  prohibited  the  sale  of  certain  game  at  the  beginning  of  the 
open  season,  the  first  two  days  in  Illinois,  the  first  three  in  NovaScotiai 
and  the  first  month  in  British  Columbia.  Washington  j)ermits  thi 
sale  of  snipe  and  wild  fowl  (which  may  be  killed  from  September  1  to 

a  Including  Hawaii,  but  omitting  North  Carolina,  Tenuoasee,  and  Viiginia,  wbkk 
prohibit  sole  in  only  a  few  of  their  counties. 
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March  1)  only  during  November  and  to  the  number  of  not  more  than 
25  in  a  dav. 

The  following  table  shows  the  sixscies  sale  of  which  is  prohibited: 

Lid  of  game  sale  of  which  is  prohibited, 

Bullock — Wild  turkey,  dove,  except  November  1-March  16. 

BooitGD,  MadiaoD,  Perry— Deer,  squirrel,  quail,  partridge,  grouse,  plieasant,  wild  turkey,  woot^ 

cock,  killed  or  trapped  within  the  Htute.    (State  law.) 
Oftlhoun.  Macon,  Talladega— Quail. 
Dallas— Deer,  quail,  wild  turkey,  dove. 
Hale    QiMill,  jtaken  in  county. 
BmwU— Quail,  wild  turkey,  dove. 
Somter— Deer,  quail,  wild  turkey,  dove,  for  export  from  county. 


Heads,  bidea,and  sikinsof  all  protected  game;  carcaaseAof  all  game  except  during  open  sca8'>n  and 
15  days  thereafter. 

Arlxosas 

Deer,  elk.  antelope,  sheep,  goat  (or  meat,  hide,  head,  or  horn^.  of  tciid  nniraal.s).  quail,  bobwhitc, 
partridge,  grouse,  pheasant,  wild  turkey,  dove,  snipe,  rail.duek.  goofc,  brant. 


AU  "game,  wild  fowl,  or  birds  whatsoever,"  except  bearn,  nibbitj«,  and  s«iuirrelR. 

Giliromim: 

Deer  meat  and  hides  of  female  deer  or  those  from  which  evidence  of  sex  ban  been  removed,  quail, 
partridge,  grouse,  pheasant,  sage  hen,  dove,  ibiii,  snipe,  plover,  rail,  or  nhorebirds. 

Cslorados 

All  game  taken  in  the  State  except  that  domestic  game  may  be  sold  by  hotels,  restaumnts.  etc., 
during  the  open  season  and  Ave  days  thereafter,  or  during  the  limits  of  u  storage  permit.  Im- 
ported game  and  game  taken  from  licensed  private  parks  and  lakes  may  be  sold  at  any  time  if 
accompanied  by  an  invoice.    For  sale  of  imiK)rted  game  a  license  is  also  necessary. 

CMin«ctleut3 

Qoafl,  rulTed  grouse,  woodcock,  until  October  1, 1907. 

Belasrarct 

Quail,  partridge,  pheasant;  buying  for  sale  prohibited. 

Deer,  deer  hides,  quail  or  partridge,  wild  turkey. 

Hawalit 

All  game  protected  by  the  Territory. 

Uaho: 

All  game  protected  by  the  State. 

lUlnoiss 

Deer,  squirrel  (gray,  re<l,  fox,  black),  quail,  ruffed  grouse  (pheasant),  pinnated  grouse  (prairio 
chicken),  phcai»nt  (except  that  cock  pheasants  may  be  sold  from  November  1  to  January  1 
by  breeders  under  permit  of  State  game  commissioner),  partridge  (black  Indian,  caccabis, 
chukar),  sand  grouse;  wild  turkey,  duck,  goose,  brant,  killed  within  limits  of  State.  Doves, 
woodcock,  snipe,  and  plover  may  be  sold  from  the  third  day  of  the  open  season  to  the  Hfth 
day  of  the  close  season,  and  game  imported  from  other  States  from  October  1  to  February  1. 

iBdlanai 

Quail.    Woodcock,  sale  prohibited  January  1-JuIy  1. 

Ummi 

AU  game,  except  during  open  season  and  five  days  thereafter. 

Red  squirrel,  quail,  partridge,  grouse,  pinnated  grouse  (prairie  chicken),  pheasant,  dove,  plover, 
duck,  goose,  brant  (buying  also  prohibited). 

Qoatl,  partridge,  grouse,  pheasant,  wild  turkey,  killed  within  State. 

Deer,  moose,  or  game  birds  for  shipment  beyond  limits  of  State,  fiuffed  grouse,  woodcock,  all 
protected  ducks,  for  any  purpose.    (Deer  may  be  sold  by  looal  dMlm  uodtf  llceiue.) 

210  . 
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maryland: 

Anne  Amndel— Quail,  partridge,  pheasant,  woodcoc'k,  snipe,  ploTer.. 

Baltimore  City — Ruffed  grouse,  except  October  1-December  25. 

Frederick— Squirrel,  partrid^,  pheasant,  woodcock,  takeu  in  coanty. 

Montgomery— Partridge,  pheasant,  wild  tnrkef ,  for  export 

Washington— Deer,  squirrel,  rabbit,  partridge,  pheasant,  wild  turkey,  taken  in  county. 

Wicomico,  Worcester— Quail  or  partridge  for  export  (both  counties  considered  as  one  territ 
IVIassachu  setts: 

Deer  taken  in  the  State,  ruffed  grouse,  woodcock,  quail,  pinnated  grouse.    Dealeia  or  peiw 
the  cold-storage  business  may  sell  quail  during  open  season  and  thereafter  until  May  I 
pinnated  grouse,  wood  ducks,  black  ducks,  and  teal  at  any  time. 
IVIIc'higant 

All  game  protected  by  the  State. 
xHiuncsota: 

All  game  protected  by  the  State 
mrissourl: 

All  game  protected  by  the  State. 
Itlontana: 

All  game  protected  by  the  State. 
Nebraska: 

Deer  and  antelope  without  horns,  elk,  squirrel,  partridge,  pheasant,  ptarmigan,  wfld  tor 
snipe  (except  Wilson  snipe  and  yellow-legs;,  curlew.    All  otiier  game,  except  dnring  opes 
soil  and  live  days  thereafter.  * 
Nevada: 

Uesnlo  of  all  game. 
New  Hampshire: 

Ruffed  Krouse  or  partridge,  woodcock. 
New  Jersey: 

Deer  t.ikon  in  the  State,  until  April  5,  1906.    All  other  game,  except  during  open  sctsnn 
fifteen  days  thereafter. 
Ne^v  inexico: 

Deer,  elk,  antelope,  mountain  sheep,  native  or  crested  and  bobwhite  quail,  partridfr.  r^' 
pheasant,  i)tarmigan,  wild  turkey,  turtle  dove,  wild  pigeon,  killed  within  the  Territory. 
New  York: 

Grouse,  wocdcwk  taken  in  the  Statc.a    Quail  taken  in  Delaware,  Greene,  Onsnge,  Sdiobi 

Sullivan,  and  Ulster  counties.    Quail  in  other  counties,  except  during  open  season  and  a 

January  1;  deer,  except  September  1-November  21.    ( Possession  or  sale  of  deer  Norember M 

or  <inail,  prouse,  or  woodcock,  during  December,  presumptive  evidence  of  illegal  oiiptare.)* 

North  <'aroliua: 

Hiinc'ombe — (iuail  or  partridge,  i)hca8nnt,  grouse,  wild  turkey,  dove. 

Catawba  (cx«'ei>t  those  killed  on  one's  own  land),  Halifax,  Iredell,  Warren — Quail  orpaitridl 

Henderson  -Wild  fowl  or  game  of  any  kind. 

Kandolph— Pheasant  (to  November  1,  1910). 

Rowan— All  proteited  game  except  during  January  and  February. 
North  Dakota: 

Deer,  ruffed  grouse,  pinnated  grouse,  i>rairie  chicken,  .sharp-tailed  grouse,  woodcock. 
Ohio: 

Squirrel, quail,  ruffed  grouse.  Mongolian,  English,  or  ring-neck  pheasant,  dove,  woodcock,  a' 
plover,  rail,  shorebird,  duck,  goose,  swan,  coot,  mud  hen,  killed  in  the  State  lor  ssie. 
Oklahoma: 

Deer,  antelope,  quail,  grouse,  prairie  chicken,  wild  turkey,  dove. 

Deer,**  elk,  moose,  mountain  sheep,  .silver-gray  squirrel,  quail,  bobwhite qoail.  i^urtrldge.fn^ 
ruffed  grouse,  capercailzie,  moor  hen,  pheasant  (silver,  golden,  copper,  green  Japaaor.  * 
Reeves),  ringneek  or  china  {Toniuatttx)  pheasant,  wild  turkey,  woodcock,  upland  plovef.' 
duck.  swan. 

4  Also  elk,  caribou,  and  antelope:  but  when  imported  or  killed  in  a  private  park  bytheoti 
.jAty  can  be^jld  during  (he  open  season  for  deer. 

b Pheasants  bred  or  liberated  in  Suffolk  County  may  be  possessed  In  Greater  New  Yock  kt<y 
sumption  but  not  for  sale. 

«  Except  that  five  deerskins,  properly  tagged,  may  be  sold  in  a  season  by  the  hunter  whoofifi>* 
secured  them.    Tags  not  issued  after  first  five  days  ol  close  season. 
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I>eer,  qii*U,  partridge,  giOQM,  pheasant,  taken  in  the  State;  vild  turkey,  woodcock  (wherever 
taken).  Squirrel,  zahbit  or  bare,  bear,  dove,  reedbird,  blackbird,  upland  plover,  Wilson  or  jack- 
ftnipe,  sandpiper,  tatler,  curlew,  or  any  other  shore  bird,  rail,  coot  or  mtid  hen,  duck,  goose, 
brant,  swan  taken  in  the  State,  except  during  open  fieason  and  fiftiH.'n  davH  thert-after;  ruffed 
gfuoae  taken  outside  of  the  State  except  during  open  season  and  thirty  days  thereafter. 
Rh*de  Islsuid: 

Qnail,  ruffed  grouse,  pheasant,  woodcock. 
••«tli  CarollBAt 

Deer,  qnail  or  partridge,  wild  turkey,  taken  in  the  State,  until  February  18. 190^. 
Beath  DmkoCa: 

Deer,  elk,  bollalo,  mountain  sheep,  except  skins,  heads,  and  antlers  of  animals  lawfully  killed. 
Tenneaaeet 

All  game,  except  during  open  season  and  five  dajrs  thereafter.    Wild  turkeys  con  not  be  sold  in 
Dyer  Coonty  at  any  time. 


All  game  animahi,  hides  and  horns,  wild  birdx,  and  wild  fowl  found  within  the  State. 
Vtah: 

Deer,  elk,  antelope,  mountain  sheep,  quail,  partridge,  grouse,  prairie  chicken,  sage  hen,  ph< 
ant,  Mongolian,  Chinese,  and  English  pheasant,  dove. 
Tem«Bts 

Quail,  mffed  grouse,  pheasant  or  English  partridge,  Euglifih  snipe,  plover,  woodcock,  duck,  goose, 
except  for  c(»D8umption  as  food  within  the  State. 
Ilrgliila: 

Engludi  Of  Mongolian  pheasant  (except  for  propagation)  until  January  1, 1909. 

Carroll,  Grayson,  Greeiiesville,  Patrick,  Sussex — Quail  or  partridge  taken  in  county. 

Clarke— Quail,  rabbit,  squirrel,  pheasant,  wild  turkey  (outside  of  county). 

Frederick.  Shenandoah— Quail,  ruifed  grouse,  wild  turkey,  woodcock  (prohibition  applies  only 

to  nonresidents  of  Virginia) . 
Page — Quail  (for  export) . 
Waakln^t^D: 

Deer,  elk,  moose,  caribou,  mountain  sheep,  mountain  goat,  quail,  pariridge,  grouse,  prairie 
chicken,  sage  hen,  ptarmigan,  pheasant,  Chinese  or  Mongolian   pheasant,  sand-hill  crane, 
plorer,  rail,  swan,  and  all  other  game  birds  except  duck,  goose,  brant,  which  may  be  sold 
during  November,  but  only  25  in  a  day. 
WlacoBslnt 

Venison,  quail,  partridge,  grouse,  prairie  chicken,  pheaKant,  Mongolian,  Chinese,  or  English 
pheasant,  snipe,  plover,  woodcock,  duck,  goose,  brant,  or  other  aquatic  bird. 
Wy^aiiiicsa 

Deer,  elk,  moose,  antelope,  mountain  sheep,  or  skins,  heads,  antlers,  or  teeth  thereof. 
British  f^olamhUu 

Elk,  heads  of  moose,  caribou,  and  sheep,  quail,  grouse,  ptarmigan,  prairie  chicken,  English 
partridge,  phcOiiant,  swan;  also  female  and  young  of  decr,&  elk,  moose,  caribou,  or  mountain 
sheep. 
Deer  (male),  except  from  September  1;  moose  (male),  caribou  (male),  mountain  sheep  (male), 
moonCain  goat^,  and  hares,  except  from  October  1;  and  snipe,  plover,  and  ducks,  except  during 
open  season— all  to  five  days  after  close  of  season. 
^uiitol^s: 

Deer,  €lk,  moose,  caribou,  antelope  (except  heads  and  hides),  quail,  grouse,  pheasant,  partridge, 
prairie  chicken,  woodcock,  plover,  snipe,  sandpiper. 
Itew  BmniBvrlck: 

Gsese  and  brant,  except  during  open  season  and  until  March  1.    All  other  game,  except  during 
open  season  and,  under  license  from  game  warden,  ten  days  thereafter. 
BewfMiBdlaiidt 

Outiboa,  except  August  1-Jannary  1;  ptarmigan  or  willow  grouse,  except  during  open  season  and 
tea  days  thereafter. 
^•niiweflt  Ten-ltorless 

Mountain  sheep,  mountain  goat,  or  prairie  chicken,  grouse,  pheasant,  ptarmigan,  or  other  mem- 
ber of  the  Gallinse,  unless  captured  by  Owner. 
BsTaSeotlai 

Pheaant,  blackeock,  capercailzie,  ptarmigan,  sharp-tailed  grouse,  Canada  grouse  (spruce  par- 
tridge), chukar  partridge.  Deer,  moose,  and  caribou,  except  September  16-January  &.  Ruffed 
grouse  (partridge),  woodcock,  snipe,  teal  and  other  ducks,  except  during  all  but  first  three  days 
of  open  season. 

*^Ie  of  1  hide.  1  scalp,  and  1  head  of  any  big  game,  except  moose,  and  1  pair  of  elk 
^  kflidavit  that  they  were  taken  from  animals  lawfully  killed. 
^Male  deer  eaa  not  be  sold  on  Yancouver  Island. 
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OnteHot 

Quail,  partridge,  .woodcock,  snipe,  until  Scptembec  15, 1910.    All  other  game,  except  daring  open 
season  a  and  during  such  period  in  close  season  (not  exceeding  twenty  days  in  the  case  of 
domestic  game)  as  may  be  fixed  by  the  game  commission. 
Quebec: 

Birch  or  swamp  partridge,  until  October,  1905.    All  other  game,  except  daring  open  season  and 
fifteen  days  thereafter. 
Yokons 

Deer,  elk,  moose,  caribou,  bison,  musk  oxen,  sheep,  and  goats,  except  during  open  season  and 
sixty  days  thereafter. 

LICENSES  FOE  HUNTING  AND  SHIPPING  GAME. 

In  Arkansas  nonresidents  are  not  permitted  to  hunt,  except  on  their 
own  preraiyes,  and  in  36  States  and  Territories,*  and  throughout 
Canada,  licenses  must  be  secured  before  nonresidents  can  hunt  any  or 
certain  kinds  of  game  (see  fig.  2,  p.  4).  In  16  States  and  four  Canadian 
Provinces  a  like  restriction  is  imposed  on  residents,  but  the  fees  are 
usually  very  much  smaller,  and  often  are  merely  nominal  (see  fig.  1,  p.  4). 
The  fees  for  nonresident  licenses  which  permit  hunting  of  both  big  and 
small  game  range  from  $10  in  a  number  Of  States  to  $50  in  Wyoming, 
British  Columbia,  and  Newfoundland;  those  for  resident  licenses  from 
76  cents  in  Illinois  and  North  Dakota  to  $5  in  Washington,  and  $7  ($5 
for  moose  and  caribou  and  $2  for  deer)  in  Ontario. 

A  new  kind  of  hunting  license  that  has  recently  come  into  ll^e  is 
what  may  be  called  the  ''alien"  license,  which  places  persons  who  are 
not  citizens  of  the  country  in  a  special  class  or  treats  them  as  nonresi- 
dents, even  though  they  are  residents  of  the  State.  Thus  Pennsylva- 
nia, Ijouisiana,  Utah,  and  Wyoming  provide  that  all  hunters  who  are 
unnaturalized  residents  of  the  State  must  pay  the  fee  exacted  of  non- 
residents; IVIassfichusetts  has  a  special  $15  license  for  i*esident  aliens, 
Washington  a  $50  license  for  nonresident  aliens,  and  Manitoba  has  a 
$100  license  for  all  who  are  not  British  subjects. 

Licenses  are  generally  issued  only  for  a  season,  and  thus  expire  at 
fixed  dates.  Some  are  necessarily  very  brief  in  duration.  Michigan 
issues  a  $25  nonresident  deer  license  good  only  from  November  10  to 
December  1;  Vermont  a  $15  nonresident  deer  license  good  only  for 
the  last  six  week  days  of  October.  In  a  few  instances  brief  licenses 
are  issued  independently  of  the  length  of  the  season.  Of  this  chanl^ 
ter  are  a  $5  nonresident  bird  license,  good  for  one  week,  issued  bf 
British  Columbia;  a  five-day  guest  license,  with  a  fee  of  $1,  issued  bf 
the  Northwest  Territories;  daily  licenses  issued  for  hunting  birds  ii 
Colorado  and  any  game  in  Lafayette  County,  Fla. 

Six  States  issue  licenses  good  only  in  the  county  named  therein- 
Florida,  Georgia  (market  hunting),  Iowa,  Maryland,  South  Caroliai^ 
and  South  Dakota — with  fees  ranging  from  $1  for  residents  of  Wask* 
ington  to  $50  for  residents  hunting  ducks  for  market  in  South  Carolii* 

a  Seasons  depend  on  regulations  of  game  commUsion. 

b  Not  including  Georgia,  in  wliieli  a  license  must  be  secured  to  hunt  for  nuurket. 
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Twenty-two  States  and  six  Canadian  Provinces  allow  nonresident 
licensees  to  carry  or  ship  out  of  the  State  or  Province  a  limited  amount 
of  game,  while  this  privilege  is  denied  by  14  States  and  Territories 
and  two  Canadian  Provinces.  Maine,  Michigan,  and  Montana  issue 
export  permits  additional  to  the  hunting  license. 

Nonresident  landowners  or  taxpayers  are  not  required  to  pay  the 
usual  fee  in  Kansas,  Maryland  (most  counties),^  New  Hampshire,  New 
Jersey,  North  Dakota,  Tennessee,  West  Virginia,  and  Nova  Scotia. 
But   to  secure  this  exemption   in  New  Hampshire  the   nonresident 
hunter  must  own  laifd  to  the  value  of  $500  or  more,  in  Tennessee  and 
Nova  Scotia  he  must  pay  a  tax  of  at  least  $100  or  $20  per  annupi, 
respectivel}^  and  in  North  Dakota  must  own  or  cultivate  a  quarter 
section  of  land.     Similar  exemptions  are  made  in  the  case  of  land- 
owners and,  in  some  instances,  their  tenants,  hunting  on  their  own 
land  in  Colorado  (farming  or  grazing  lands  only),  Illinois,  Missouri, 
Montana,  North  Dakota,  and  Oregon,  and  no  license  is  required  of 
those  hunting  within  their  own  township  in  Indiana  or  county  in 
Minnesota  or  Nebraska.     In  Virginia  no  nonresident  license  is  required 
of  bona  fide  guests  of  residents,  and  in  the  Northwest  Territories  a 
special  five-day  guest  license  is  issued. 

In  Maine,*  South  Dakota,  Wyoming,  and  New  Brunswick  (on  wild 
lands)  nonresidents  are  not  permitted  to  hunt  big  game  unless  accom- 
panied by  qualified  guides,  and  in  Colorado,  Maine,  Montana,  Wyo- 
ming, New  Brunswick,  Newfoundland,  and  Ontario  guides  arc  licensed. 
[Maine  and  New  Brunswick  also  license  camp  help.  Nearly  every 
State  requires  licensees  to  have  their  licenses  in  personal  possession 
^while  hunting,  and  to  exhibit  them  on  demand  of  any  warden  (in  New 
Hampshire  of  any  person).^ 

Georgia,  Louisiana  (nonresidents),  Oregon  (nonresidents).  South 
CSarolina  (residents),  and  Tennessee  issue  market-hunting  licenses. 

Details  in  regard  to  hunting  licenses  are  given  in  the  following 
enable.  In  a  few  States  an  additional  clerk's  fee,  25  centa  to  $1,  is 
^required,  but  this  item  is  not  included  in  the  fees  given  below. 


«  All  the  counties  of  Marylaml  allow  nonresidents  to  hunt  without  license  on  invi- 
ion  of  landowners  except  Allegany,  Caroline,  Dorchester  (unlefc^s  relatives),  Gar- 
Kent,  Talbot,  AVicomico  (unless  accompanied  by  a  resident)  and  Worcester 


*On  wild  lands  of  the  State,  except  from  Deceml>er  1  to  15. 

« In  North  Carolina  hunters  are  required  to  obtain  written  permission  for  hunting 
lands  other  than  their  own  in  the  following  counties:  Alexander,  Alleghany, 
n,  Beaufort,  Buncombe,  Carteret,  Caswell,  Clay,  Craven,  Currituck,  Davidson, 
Bdlgecombe,  Franklin,  Halifax,  Henderson,  Hertford,  Iredell,  Jones,  Lincoln, 
cDowell,  3Iacon,  Madison,  Martin,  Mecklenburg,  Mitchell,  Moore  (?),  Orange, 
Itt^  Randolph,  Richmond,  Rowan,  Rutherford,  Surry,  Transylvania,  Wayne,  Wilkes, 
d  Yadkin. 
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Appendix.— TABLES  SHOWIHO  CLOSE.  SEASOHB  FaK 

COUSTT  LAVa. 


In  several  States  local  laws  prevail  to  such,  an  extent  as  to 
special  tables.     The  county  laws  of  Virginia  and  Tennesse 
repealed  in  1903,  but  local  laws  are  still  the  rule  in  Alabama, 
land,  and  North  Carolina.     In  California  under  the  county  gove 
act  of  April  1,  1897,  boards  of  supervisors  were  authorized  to  j 
the  open  seasons  for  game,  and  this  privilege  was  exercised 
an  extent  as  materially  to  modify  the  seasons  fixed  by  the  Sta 
Reccntl}',  however,  the  district  court  of  appeal  of  the  second 
late  district,  in  passing  on  the  constitutionality  of  the  dove  ore 
of  Los  Angeles  County,  declared  this  authority  abrogated 
amendment  to  the  Constitution  (Art.  IV,  sec.  25i)  adopted  i 
(see  Ex  parte  Prindle,  decided  July  29, 1905);  consequentl}'^  thes 
seasons  are  not  here  included. 

In  the  following  table  the  season  for  each  kind  of  game  unc 
State  law  (if  any)  is  first  given,  after  which  the  local  exceptic 
stated  by  counties. 


AIJl.BAMA.a 


Close  seasons  for  game  under  county  laws. 


Kijids  of  game. 


Close  seasons. 


Kinds  of  game. 


Feb.  1-Xov.  1. 

Feb.  14-Oct.  20. 
Mar.  1-Oct.  1. 


Deer: 

Baldwin,  Escambia,  La- 
mar, Shelby. 

Bibb 

Calhoun,  Clarke,  Cren- 
Hhaw,  Dekalb.  Lee,  Tal-  | 
lapoosa,  Tu8  c  a  I  o  o  sa ,  i 
Washington.  , 

Cherokee !  Feb.  16-Sept.  15. 

Choctaw I  Apr.  20-Oct.  16. 

Conecuh,  Wilcox Mar.  1-Nov.  1. 

Cullman,   Limestone,  |  Feb.  1-Sept.  1. 
Madison. 

Dalla.s,  Hale  (except  beat 
17,  Jan.  10-Nov.  1),  Ma- 
con. 

Etowah 

Greene 

Houston 

Marengo,  I*ike 

Montgomery 

Perry 

Sumter 

Walker 

Winston  (beat  6  only) 

Squirrel: 

Conecuh 

Henry 


Squirrel— Continued. 

Houaton,  Modijson,  Peirj 
(all  State  law). 

Lee 

Macon 


Feb.  1-Oct.  1. 


Until  Oct.  9,  1908. 
Jan.  10-Nov.  1. 
Mar.  1-Nov.  15. 
Apr.  1-Sept.  15. 
Mar.  15-Sept.  15. 
Feb.  14-()ct.  V). 
Feb.  ir>-()ct.  15. 
Apr.  l.VOct.  15. 
Apr.  15-Sept.  10. 

Mar.  1-Nov.  1. 
May  1-Oct.  1. 


0po»«um:  { 

Lee 

Macon ^.J 

Pickens i 

Quail  (or  partridge):  > 

Baldwin,  Estrambla ' 

Barbour,  Cullman,  Ltme-  I 
stone,  Madison,  Talla- 
poosa. 

Bibb 

Bullock 

Calhoun,  Crenshaw,  Hous- 
ton, Lee,  Tuscaloosa. 

Chambers 

Choctaw 

Clarke,  Dekalb,  Wajihiii«> 
ton. 

Conecuh,  Greene,  Maren- 
go. Perry. 

Dallas,  Hale,  Macon,  Pike, 
Russell,  Wfleox. 

Etowah,  Lamar,  Shelby .. 

Lowndes,  Montgomery... 


Closes 


Feb.  3^1 

Apr.  1-0 
Feb.  1^1 

Apr.  1-^ 
Jan.  1-Si 
Feb.  124 

Felxl-N 

ApxLl-O 


Mar.  15^ 
Mar.  Ifr-: 
Mar.  1-5 

Mar.l»4 
Anr.aM 
MStf.»4 

Mar.  I-M 

Mar.  15-1 

Mar.  154 
Mar.  15-2 


a  The  term  "  State  law  "  is  used  to  indicate  the  seasons  fixed  by  the  general  law  of  VBB9  t 
distinction  to  the  special  county  laws. 

(50) 
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AI«ABAMA— Continued. 
Close  secuonsfor  game  under  county  laws — Ck>ntinued. 


inds  of  game. 


partridge )— Cont'd . 

an 

er 

dega 

er 

prairie  chicken, 
at  (including  Eng- 
ongoiian.  Chinese), 
«k  (State  law): 
ton,  Macon,  Madi- 
,  Perry. 

• 

ah 

tey: 

irin,  Eacambia 

mr , 

ck,  O&lhoun,  Call- 
Q.  Limestone,  Madi- 
,  Russell. 

)kee 

\AW 

e,  Dekalb,  Marengo, 
c,  Tallapoosa,  Wash- 
ton. 

:ah  (except  female, 
r.  1-Nov.  l).Wilcox. 
(haw,  Lee,  Tusca- 
«a. 

»,  Hale,  Perry , 

ah  

le 

ton 

T,  Shelby 


Close  seasons. 


Mar.  1-Oct.  15. 
Jan.  15-Nov.  15. 
Feb.  1-Nov.  20. 
Apr.  16-Oct.  15. 


Mar.  1-Nov.  15. 


Mar.  15-Oct.  15. 

Feb.  1-Nov.  1. 
May  1-Nov.  1. 
Apr.  1-Oct.  20. 
May  1-Oct.  1. 


Feb.  16-Scpt.  15. 
Apr.  20-Oct.  15. 
Apr.  1-Oct.  1. 


Apr.  1-Nov.  1. 

Apr.  15-Oct.  1. 

May  1-Oct.  15. 
Feb.  1-Dec.  1. 
Apr.  15-Nov.  1. 
Mar.  1-Nov.  15. 
Apr.  25-Oct.  15. 


Kind  of  game. 


Wild  turkey— <k>ntlnued. 

Macon 

Montgomery 

Sumter 

Walker 

Winston  (beat  5  only) 

Dove: 

Baldwin 

Barbour.  Calhoun,  Cren- 
shaw, Lee,  Lowndes, 
Russell,  Tallapoosa, 
Tuscaloosa. 

Bibb 

Bullock,  Clarke,  Lamar, 
Shelbv. 

Conecuh 

Dallas,  Hale,  Walker 

Dekalb,  Washington 

Escambia 

Etowah 

Greene 

Houston 

Macon,  Madison  (State 
law),  Marengo,  Sumter. 

Montgomery 

Perry 

Pike 

Duck: 

Baldwin,  Rscambia 

Montgomery 

Perry 

Snipe: 

Houston 


Close  seasons. 


Mar.  1-Nov.  1. 
Mar.  15-Nov.  15. 
Mayl-Sept.  15.  a 
May  15-Oct.  15. 
Apr.  15-Sept  16. 

Feb.  1-Aug.  16. 
Apr.  1-July  15. 


Apr.  1-July  1. 
Mar.  1-July  16. 


Mar. 
Mar. 
Mar. 
Feb. 
Mar. 
Feb. 
Mar. 
Mar. 


1-Nov.  1. 
15-July  15. 
1-Oct.  1. 
1-Nov.  1. 
15-Oct.  15. 
1-Ang.  1. 
1-Nov.  16. 
1-Aug.  L 


Mar.  1-Sept  1. 
Mar.  15-July  1. 
Mar.  15-Nov.  1. 

Feb.  1-Nov.  1.  b 
Mar.  1-Nov.  15. 
Apr.  1-Oct.  1. 

Mar.  1-Nov.  16. 


a  Gobblers;  hens.  Mar.  15-Oct.  1. 


^  Except  summer  duck  (unprotected), 


MARYLAND.a 


Close  seasons  for  game  under  county  laws.  ^ 


Inds  of  game. 


any 

tt 

ington 

Dec.  1-Sept. 
follows): 

any 

Arundel 


1  (ex- 


more 

ine 

lester , 

irick  (gray  or  fox), 


gomery  (gray) 

reet 

ington 

mico 

•ett  (State  law), 
nee  George. 

more.  Baltimore  City 
le).  Calvert,  Kent, 
shington  (Statelaw). 

;*ny 

i  Arundel,  Carroll, 
ward. 


Close  seasons. 


Jan.  l-Oct  15. 
Until  Sept.  30, 1906. 
Jan.  1-Nov.  1. 


Jan.  1-Sept.  1. 
Dec.24-Sept,l. 
Dec.  25-Nov.  1. 
Jan.  16-Sept.  1. 
Jan.  21-Nov.  20. 
Nov.  15-Sept.  1. 
All  the  year. 
Dec.  15- Aug.  1. 
Dec.  2-Sept.  1. 
Dec.  avsept.  15. 
Feb.  15-Sept.  1. 
Unprotected. 


Dec.  25-Nov.  1. 


Jan.  l-Oct.  15. 
Dec.  25-Nov.  10. 


Kind  of  game. 


Rabbit— Continued. 

Caroline 

Cecil  

CharlcM 

Dorchester 

FriKlerick 

Garrett  ( State  law) 

Harford 

Montgomery  f 

Prince  George 

Qtieen  Anne 

St.  Mary 

Somerset 

Talbot 

Wicomico,  Worcester 

Quail  (or  partridge): 

Baltimore,  Baltimore  City 
(sale),  Charles.  Fred- 
erick, Kent.  W^ashlng- 
ton  (Stiite  law). 

Allegany 

Anne  Arundel 

Caivert 

Caroline.  Somerset 

Carroll,  Howard 

Cecil 


Close  seasons. 


Jan.  16-Nov.  16. 
Jan.lO-Nov.l. 
Jan.  15-Oct  15. 
Jan.  21-Nov.  20. 
Dec.  25-Nov.  1. 
Feb.  1-Nov.  1. 
Dec.  1-Nov.  1. 
Dee.  20-Nov.  I. 
I)ec.26-Nov.9. 
Dec.  25-Nov.  15. 
Jan.l6-Nov.  1. 
Jan.2-Nov.  15. 
Jan.  1-Nov.  1. 
Jan.  15-Nov.  15. 

Dec.  25-Nov.  1. 


Jan.  1-Oct.  15. 
Dec.26-Nov.l0. 
Jan.  U-Nov.l. 
Jan.  16-Nov.  16. 
Dec.  25-Nov.  10. 
Jan.  10-Nov.  1. 


erm  *' State  law"  is  used  to  indicate  the  seasons  fixed  by  the  public  general  law  of  1898  in 

itlnction  to  the  special  county  laws. 

nlawful  to  hunt  on  election  day  in  Baltimore,  Frederick  or  Harford  counties,  and  in  Fred- 

inty  it  is  unlawful  to  hunt  with  gun  or  rifle  Oct.  10-Nov.  1. 

ig  by  other  means  than  shooting  prohibited  Nov.  1-Jan.  15. 
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MAR  YIiANI>— Continued. 
Close  seasons  for  game  under  county  laws — Continued. 


Kinda  of  game. 


Quail  (or  partridge)— Cont'd. 

Dorchester 

Garrett.  Harford 

Montgomery 

Prince  George 

Queen  Anne 

St.  Mary 

Talbot 

Wicomico.  Worcester 

RufftHi  grou8e  (or  pheasant): 

Baltimore,  Calvert.  Caro- 
line, Charles.  Freder- 
ick. Kent, Talbot  (State 
law). 

Allegany 

Anne  Arundel.  Carroll. 
Howard,  Queen  Anne, 
8t.  Mary. 

Baltimore  City  (sale) 
(State  law). 

CecU 

Dorchester,  Wicomico, 
Worcester  (State  law). 

Garrett,  Harford 

Montgomery 

Prince  George 

Somerset 

Washington 

English  pheasant,  Mongo- 
lian pheasant,  Dec.  25- 
Nov.  1  (except  as  follows): 

Anne  Arundel,  Howard.. 

Dorchester 

Garrett 

Prince  George 

Somerset,       Wicomico, 
Worcester  (State  law) . 
Wild  turkey: 

Baltimore.  Baltimore 
City  (sale).  Calvert, 
Caroline,  (Charles, 
Prince  George,  Talbot 
(Statelt^w). 

Allegany 

Dorchester,  Somerset. 
Wicomico,  Worcester  b 
(State  law). 

Frederick 

Garrett 

Howard 

Kent 

Montgomery 

Washington 

Anne  Arundel,   Carroll. 
Cecil.  Harford,  Queen 
Anne.  St.  Mnry. 
Dove,  Dec.  25-Aug.  15  (ex- 
cept as  follows): 

Carroll,  Frederick,  Wico- 
mico. 

Kent 

Somerset 

Washington 

Wild   pigeon,  Kent  County 

onlv. 
Woodcock: 

Baltimore.  Baltimore  City 
(sale),  Calvert,  Fred- 
erick. Howard  (State 
law). 

Allegany 

Anne  Arundel  

Oaroline 

CmioU 


Close  seasons. 


Jan.  21-Nov.  20. 
Dec.  1-Nov.  1. 
Dec.  ao-Nov.  1. 
Dec.  26-Nov.  9. 
Dec.  25-Nov.  15. 
Dec.  25-Nov.  1. 
Jan.  1-Nov.  1. 
Jan.  15-Nov.  15. 

Dec.  25-Nov.  1. 


Jan.  1-Oct  15. 
Dec.  25-Nov.  10. 


Dec.  25-Oct.  1. 

Feb.  1-Sept.  5. 
Feb.  1-Nov.  10. 

Dec.  1-Nov.  1. 
Jan.  1-Sept.  1. 
Dec.  26-Nov.  9. 
Until  Apr.  1.  1907. 
Dec.  25-Aug.  12. 


Dec.  2o-Nov.  10. 
To  Apr.  1,1907. 
Dec.  1-Nov.  l.a 
Deo.  26-Nov.  9. 
Feb.  1-Nov.  10. 


Dec.  25-Nov.  1. 


Jan.  1-Oct.  15. 
Feb.  l.-Xov.  10. 


Jan.  15-Nov.  15. 
Dec.  1-Nov.  1. 
Dec.  25-Nov.  10. 
All  the  year. 
Mar.  1-Nov.  1. 
Jan.  1-Nov.  1. 
Unprotected. 


All  the  year. 

Dec.  25-Aug.  1. 
Jan.  16- Aug.  15. 
Dec.  25-Aug.  12. 
Dec.  25-Aug.  1. 


Dec.  25-Nov.  1.0 


Jan.  1-Oct.  15.<? 
Aug.l6-July  1. 
Jan.l&-July  4. 
Dee.25-July  15. 


Clo 


Woodcock — Continued. 

Cecil 

Charles 

Dorchester 

Garrett 

Harford 

Kent 

Montgomery 

Prince  George 

Queen  Anne 

St.  Mary 

Somerset 

Talbot 

Washington 

Wicomico 

Worcester 

Snipe,  plover,  May  1-Aug.  15  ' 
(except  as  follows): 

Anne  Arundel 

Carroll 

Kent,  snipe  (plover,  Dec. 
25-Aug.  1). 

Prince  (George 

Wicomico  ("sandpiper," 

W plover), 
orcester  

Sora,  water  rail,  or  ortolan, 
Nov.  1-Sept.  1  (except  as 
follows): 
Anne    Arundel,    Prince 
George  (on  marshes 
of  Patapeco  or  Poto- 
mac). 
Patu.xent    River    and 
marshes. 

Caroline 

Cecil 

Harford 

Talbot 

Rcedbird,  Nov.  1-Sept.  1  (ex- 
cept as  folio  w.M): 

Cecil 

Harford 

Patuxent   River  and 

marshes. 

Duck  (except  wood  duck), 

goose,    brant,   swan,   and 

other  wild  fowl.  Apr.  10- 

Nov.  1  (except  as  follows): 

Anne    Arundel     ("wild 

fowl"     on     Magothy, 

South,   and    Severn 

rivers). 

Caroline  (duck) 

Cecil.  Harford,  special 
local  providons.  rt 

Kent 

Patuxent  River  and 
marshes  (duck  and 
goose). 

Somerset  (duck) 

Goose 

Talbot  (wild  fowl),  on 
Great  Choptank  River. 

Allegany 

Wood  or  summer  duck,  Apr. 
10-Nov.  1  (except  as   fol- 
lows): 
Charles    (acorn     duck), 
(State  law). 

Dorchester 

Somerset 

Talbot,  Wicomico 

Worcester 


Jan.] 
Feb. '. 
Jan.i 
Dec.] 
Dec.: 
Dec.*. 
Jan.  1 
Jan. '. 
Feb.  ] 
Feb.l 
Jan.*. 
Jan.i 
Dec. : 
Feb.: 
Feb.: 


Aug. 
Miiy 
June 

May 
Jan.: 

Unpr 


Nov 


Jan. 

Jon. 
Feb. 
Dec. 
Jan. 


Fob. 
Dec. 
Jan. 


May 


Apr. 


Apr. 
Apr. 


.\pr. 
Apr. 
May 

Unpr 


Apr. 

Dec. 
Jan  J 
Jan. 
Mar. 


•Aoooidlng  to  an  act  passed  in  1900.  prohibiting  the  shooting  of  "any  pheasant"  c 
im.  If  the  term  quoted  applies  only  to  ruffed  grouse,  the  closed  season  lor  imported 
,  A-Nov.  1,  as  tixed  by  the  general  State  law. 

'lit not  clear  whether  or  not  the  law  protects  the  wild  turkey  in  these  counties. 
»t  month  of  July,  except  in  Baltimore  County. 
rise  as  stated  in  Slate  law. 
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NORTH  CAROI.INA. 

Close  seasojisfor  game  under  county  laws. 


:amc. 


I  (except  as 


mbus.ftCur- 


ren,  Jones 


1 , 

kson,  Scot- 

1. 

rson,  Vance, 

f  Hanover, 


nden,  Cho- 
in,  Edfire- 
es.  Greene, 
[yde,  John- 
n,  Onslow, 
.  Perqui- 
V'ashington, 
son. 

wan,  Cleve- 
./  Gates, 
re,    Perqui- 
Wake. 
1,  Tyrrell... 
8,  Pamlico, 


Pender  

inson,  Cas- 
am,  Frank- 
I,  Guilford, 
3cklenburg, 
nge,  Wake, 


;oln, 


je.  Mar.  15- 
as  follows): 


iUgAli 

rtie,  BruDs- 
den,  Chat- 
i.Currituck, 
e,  Halifax, 
V  Hanover, 
Richmond, 


Close  seasons. 


Feb.  1-Oct.  1. 
Jan.  1-Oct.  1. 

Feb.  15-July  15. 
Feb.  1-Sept.  1. 
UnlU  Feb.,  IWW. 
Jan.  1-Nov.  1. 
Mar.  1-Oct.  15. 
Feb.  15-Aug.  15. 

Jan.  15-Sept.  1. 
Jan.  l-8ept.  1. 

Until  Feb.  16, 1907. 
Until  Feb.  8, 1911. 
Feb.  1-Nov.  1. 
Feb.  1-July  15. 
Until  Mar.  2. 1908. 
Until  Mar.  9, 1908. 
Dec.  1-Nov.  1. 
Unprotected. 


Mar.  1-Nov.  1. 


Mar.  1-Oct.  16. 
Mar.  1-Oct.  1. 

Mar.  1-Scpt.  1. 
Feb.  1-Sept.  1. 
Apr.  1-Sept.  1. 

Feb.  1-Oct.  1. 


Feb.  1-Sept.  1. 
Jan.  1-Oct.  1. 
Mar.  1-Oct.  1. 


Jan.  15-Dec.  1. 
Mar.  15-Nov.  1. 
Mar.  1-Nov.  1. 


Kinds  of  game. 


Quail  or  partridge,  Mar.  15- 
Nov.  1,  etc.— Continued. 

Buncombe  <,  Lincoln, 
Surry. 

Burke,  Nash,  Northamp- 
ton. 

Cabarrus,  Cherokee,  Da- 
vidson, Edgecombe, 
Macon,  Montgomery, 
Randolph.^  Wilson. 

Catawba,  Forsyth,  Ire- 
dell, Rowan.fc 

Clay,  Davie 

Dare,  Tyrrell 

Gaston,  I  Mecklenburg  . . . 

Henderson 

Hyde 

Pasauotank,  Perquimans. 

Scotland 

Swain 

Union 

Vance 

Carteret.  Columbus,  Gra- 
ham, Onslow. 
Pheasant: 

Anson  (Lanesboro  town- 
ship). 

Buncombe, '  Rowan 

Burke 

Cherokee,  Edgecombe, 
Macon. 

Clay 

Currituck 

Granville 

Henderson 

Randolph  (Columbia 
township),  w 

Swain 

Wild  turkey,  Mar.  15-Nov.  1 
(except  UN  follows): 

Anson, j;  Rowan  k 

Bertie,  Chatham,  ('raven, 
Granville,  Halifax, 
Jones,  New  Hanover, 
Warren. 

Buncombe, '  Clay,  Ran- 
dolph.* 

Cabarrus,  Cherokee,  Da- 
v  Id  son,  Edgecombe, 
Macon,  Montgomery, 
Wilson. 

Davie 

Henderson 

Martin 

Mecklenburg 

Northampton 

Pamlico 

Pen<ler 

Richmond 

Scotland 

Stanly 

Union 


Close  seasons. 


Feb.  1-Dec.  1. 
Feb.  1-Nov.  1. 
Mar.  1-Nov.  16. 

Feb.  15-Nov.  15. 

Mar.  1-Dec.  1. 
Mar.  1-Oct.  15. 
Jan.  10-Dec.  1. 
Apr.  1-Nov.  15. 
Mar.  20-Oct.  15. 
Mar.  1-Nov.  20. 
Apr.  1-Oct.  15. 
Jan.  1-Nov.  20. 
Jan.  15-Dec.  15. 
Mar.  15-Oct.  15. 
Unprotected. 

Jan.  20-Nov.  20. 

Feb.  1-Dec.  1. 
Feb.  1-Nov.  1. 
Mar.  1-Nov.  15. 

Mar.  1-Dec.  1. 
Until  Apr.  1, 1906. 
Mar.  1-Nov.  1. 
Apr.  1-Nov.  15. 
Jan.  1-Dec.  1. 

Jan.  1-Nov.  20. 


Mar.  15-Nov.  1. 
Mar.  1-Nov.  1. 


Feb.  1-Dec.  1. 
Mar.  1-Nov.  15. 


Until  Mar.  1,1908. 
Apr.  1-Nov.  15.  • 
May  1-Jan.  1. 
Feb.  1-Nov.  15. 
Feb.  1-Nov.  1. 
Mar.  1-Sept  1. 
Feb.  1-Oct.  1. 
Jan.  1-Oct.  1. 
Apr.  1-Oct.  15. 
All  the  year. 
Mar.  15-Nov.  15. 


arver  Creek  and  White  Creek  townships,  Dec.  1-Nov.  1. 

?  Waccamaw  only. 

iforth  River  side  of  Poplar  Branch  Township,  Mar.  1-Sept.  21. 

:eras  Banks  to  Mar.  4. 1908. 

olumbia  Township,  Jan.  1-Dec.  1. 

r  squirrel  on  Hatteras  Banks  to  Mar.  4,  100^. 

anesboni  Township,  Jan.  20-Nov.  2U. 

ove  Creek  Township,  all  the  year. 

leicester  Township,  to  Mar.  2, 1908. 

'mnklinsville  Township,  Jan.  1-Dec.  1. 

levelaod,  Morgan,  Scotch-Irish,  and  Steele  townships,  Dec.  1-Mar.  1. 

berryville,  Ciowder -Mountain,  and  Gastonia  townships    o  Mar.  4, 1910. 

orlea  pheaHuita  in  whole  county,  Dec.  15-Nov.  14. 
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NORTH  CABOIXNA— Cktntinned. 
Close  Bea$ofMjoT  game  under  cowaty  laum — Continned. 


Kinds  of  game. 


Wild  turkey,  etc.— Cont'd. 

Vance 

Carteret.  Colum  bus,  Cum- 
berland. Dare,  Duplin, 
Graham.  Onslow, 
Swain,  Tyrrell. 
Dove,  Mar.  15-Nov.  1  (except 
as  follows) : 

Anson, a  Gaston, b  Ran- 
dolph. <?  Rowan,  d 

Beauiort 

Bertie,  Brunswick,  Cra- 
ven, Granville,  Jones, 
New  Hanover. 

Buncombe  « 

Cabarrus 

Cherokee,  Edgecombe, 
Macon,  Montsiomery. 

Davidson,  Richmond, 
Scotland. 

Davie 

Halifax,  Warren 

HenderKon 

Mecklenburg 

Vance 

Carteret,  Clay.Columbus, 
Cumberland,  Dare,  Du- 
plin, Graham,  Hyde, 
Moore,  Onslow,  Pam- 
lico, Swain,  Tyrrell, 
Wilwn. 
Woodr(K*k: 

Anson  (Lanesboro  town- 
ship). 

Brunswick, New  Hanover, 

Cherokee,  Edgecombe, 
Randolph./ 

Craven.  Jones 

Gmnville 


Close  seasons. 


Mar.  l&-Oct.  IS. 
Unprotected. 


Mar.l5-Nov.l. 

Mar.  2(M)ct  15c 
Mar.  1-Nov.  1. 


Feb.  l-Dec.  1. 
Mar.l5-Nov.l5. 
Mur.  1-Nov.  15. 

Apr.  l-Oct.15. 

Mar.  l-Dec.  1. 
Feb.  1-Aug.  1. 
All  the  year. 
Feb.  1-Xov.  15. 
Mar.  15-Oct.  15. 
Unprotected. 


Jan.  20-Nov.  20. 

Jan.  1-Sept.  1. 
Mar.  1-Nov.  16. 

Feb.  1-Nov.  1. 
Mar.  1-Nov.  1. 


Kinds  of  game. 


Woodcock— Continued. 

Henderson 

Rowan  (Clevdand,  Mor- 
gan, Scotch  Irish,  and 
Steele  townships). 
Snipe: 

Anaon  (lAnesboro  town- 
ship). 

Branswick.New  Hanover. 

Cherokee,  Edgecombe 

Granville 

Halifax.  Wan  en 

Henderaoa 

Randolph    (Columbia 
Township). 
Marsh  hen.  curlew,  and  other 
slMMre  birds: 

Anson  (Lanesboro  Town- 
ship}. 

Cherokee.  Henderson .... 

Edgecombe 

Granville 

New  Hanover 

Wild  fowl: 

Aufion  ( Lanesboro  Town- 
ship). 

Brunswick. Now  Hanover 
(except  duck.  Mar.  1- 
Sept.  1). 

Carteret  (Bogue  Banks 
only). 

Cherokee.  Henderson 

Craven,  Granville.  Jones. 

Currituck 

Edgecombe 

Randolph  (Columbia 
Township  only). 

Wilson  (Black  Creek  only) 


dosesrtsi 


All  the  yes] 
Feb.  l-Dec 


Jan.  2a-No^ 

Mar.  l-8epl 
Mar.  1-NoT 
Mar.  1-Nov 
May  1-Ftfb. 
Ail  the  yea 
Jan.  l-Dec. 


Jan.  2D-No' 

All  the  ytm 
ilor.  l-NoT 
Mar.  l-Nw 
Apr.  l-Se|M 

Jan.  20-No' 

Mar.  lO-No 

Apr.  1-D«\ 

All  the  Tw 
Mar.  1-Nov 
Apr.  1-X«v 
Mar.  l-Nov 
Jan.  l-Dei*. 

Apr.l-Ort. 


«  In  Limesboro  Township,  Jan.  20-Nov.  20. 

h  In  Cherryvillo,  Crowder  Mountain,  aud  Gastonia  townships  to  Mar.  i,  1^10. 

c  In  Coluinbia  T«)wnship,  Jan.  l-Dec.  1. 

rfin  Clevclttiid,  Morgan,  Scotch-Irish,  and  Steele  township**,  Dec.  1-Mar.  1. 

*■  In  Leicester  Township,  to  Mar.  2, 1908. 

/In  Columbia  township,  Jan.  l-Dcc.  1. 

u  Dates  tixed  by  chap.  291,  Laws  of  1897,  chap.  215.  I^ws  of  1899,  and  chap.  112,  Laws  of  19Ctt;  1 
1899  law  (chap.  245)  has  a  provision  which  has  not  been  repealed  or  amended,  that  apparenti; 
the  itrohibition  to  shooting  over  decoys  in  Currituck  Souna. 


'£M 


II1M.M  !s  AfTtH-tiiiK  tlJf  <'otl(«n  IMniit.  No.  46.  Tlie  MHiinriiiK  of  rottoii.  No.  41*.  Slw 
No.  Tri).  Soruhuin  as  u  FoniKtr  rn»i».  No.  Til. suiiulanJ  Vftrioties of  CbM'ktnH.  X<i.  ri2. The i 
No.  M.  Stiiiic*  (Viuiiiioi)  Hinls.  No.  .V>.  The  Dairy  Hi-fd.  No.  •%.  ExiMTinicnt  Stullou  Wd 
57.  BiitltT  Milking  on  tho  Farm.  No.  ."V^.  The  St»y  Beiin  as  a  Fonyre  Cn>p.  No.  fii>.  Kvc  K<"< 
(HJ.  Mt'thJMis  of  <.'iirin»r  Tolwvro.  No.  CI.  AsfmrnfTUS  Culture.  No.  62.  Marketing  Fan 
No.  ('•;'..  Care  of  Milk  on  tlie  Fann.  No.  64.  Ducks  and  (itH^so.  No  55.  Experiment  Statiox 
No.iVi.  Mi-adows  and  Pastures.  No.  1^8.  The  lilaek  Rot  of  the  Cabbaire.  No.  tW.  Experim 
Work— III.  N«».  70.  Ins«Mt  Kncmies  <»f  the  (Jrape.  No.  71.  EKsenliaLs  in  Beef  ]*roauetf( 
Cattle  Uan.vis  of  the  !=?outhwest.  N(».  73.  Kx|.oriment  Statiou  Work—IV.  No.  74.  Mil 
No.  7:».  The  (J rain  Smuts.  No.  77.  The  Liniin/;  of  SolN.  No.  7S.  Experiment  Station  W«>rk- 
KxiMriuienl  Slaticm  \Vt)rk— VI.  No.  N).  The  Peach  TwiK-l>orer.  No.  M.  Com  Culture  in 
No.  Ki.  The  Culture  of  Tobueco.  N«».  Ki.  Tolwcco  Soils.  No.  M.  KxiH'riinent  Station  Work 
K^.  Fish  as  Fi»od.  No.  S*;.  Thiity  Pols«inous  PIhuIh.  No. 87.  Kxperimeut  Station  Work— VI 
Alkali  Lands.  Nij.hj.  Cowpeas.  No.yi.  Potato DiR'ases and  Treatment.  No.  92.  Kxtterim 
Work— IX.  Nu.n:{.  Su^'arasF.Kid.  No.m.  The  Ve^etableGarden.  No.as>.  Good  Roads  lor  Fa 
W.  Kai^^itiK  Shei-i*  for  Mutton.  No.  «»7.  Kxperimeut  Station  Work— X.  No.  aS.  Sugifestioni!  t 
FarnitTs.  No.  yii.  Inst'ct  Knt  niies  of  Shade  Trees.  No.  HX).  Hog  KuisinK  in  the  fekmtb.  No.  1 
No.  Uri.  .'iouihoru  Foni^re  Plants.  No.ioa.  ExrHriment Station Wt»rk— XI.  No.  104.  Notv^on 
10.'».  i:x[M!rinnul  Station  Work— XII.  No.  lOii.  Breeds  of  Dairy  Cut  tie.  No.  107.  Experinii 
Work— X Ml.  No.  10**.  SaltbU'*hes.  N.».  lOU.  Farmers'  ReadinK  Courses.  No.  110.  Rice 
tlM"  Cnitrd  stalls.  No.  ill.  Fanners'  Jnlerest  in  Goo<l  See*i.  No.  112.  Bread  aud  Biva 
N«i.  li:i.  Th.-  Ajipleanc!  How  to  (Jrow  It.  No.  114.  ExiKTiment  Station  Work— XIV.  No.ll! 
tun;  in  California.  N<i.  Ihi.  Irrigation  in  Fruit  GrowniK.  No.  US.  Grafie  Growing?  in  ther 
ll'.».  KxptrinHiit  station  Work— XV.  No.  120.  I  n.^Jeotii  Affeetiuff  Tobacco.  No.  121.  Beans 
other  Lf^Minus  as  Fo.mI.  No.  122.  Kx|wTinient  Station  Work— XVI.  No.  123.  Red  Ch»ver  S 
matitin  forl'urelia.-ers.  No.  121.  Kxperimeut  Statimi  Wt»rk— XVII.  No.  125.  rnttiftion  of  1 
uri<,  fnini  Injurious  'leniper.ilures.  No.  12tJ.  Praetieul  HuKKe.*itJons  for  Fterm  Buildings 
hnporliint  lUH-rticiilis.  No.  I2h.  K^gs  and  Their  I'sen  bh  FcnkI.  No.  12s.».  ^3weet  IN»tat4* 
Iloiisi'liold  Tests  for  Dittrijon  t»f  OleonutrKarino  aiui  Renovated  Butter.  No.  132.  liwii 
of  Gniwint;  Whiat.  No.  KW.  Kxperimeut  Station  Work— XVIII.  No.  134.  Tree  Plantim 
SehooHJrouiids.  Nti.  i:u"».  Sor^'huni  Sirup  .Manufacture.  No.  KJfi.  Karth  Koads.  No.  137.  T 
<ioat.  No.  i:w.  IrriKatioii  in  Field  aiul  Garden.  No.  KW.  Kmmer:  A  Grain  for  the  Semiuri 
/  N«».  110.  Pintiip|ile  ^Jrowing.    N<».  111.  I'oultry  Kai.»-imjr  on  the  Farm.    So.  142.  Principk 

"  •-  tion  and   Nutritive  Value  <)f    Food.    No.  143.  Conf(<rmatif»n  of  Beef  and   l>airv  Cattli- 

ICxiHTlnunt  Statiou  Work— X IX.    No.  14."».  Carbon  Bisulphid  as  an  Insecticide.    No.  I4ii.  li 
and  FuuKicidr^i.    No.  IIT.  Wiui«T  F«»nu,'e  Cn>ps  for  the  South.    No.  148.  Celery  Culturi' 
Kxperiuuiit  Station  Work— ,\.\.    No.  l.'iO.  <!learin^?  New  l>ind.    No.  IM.  Dairying  in  l 
No.  i.vj.  Srabii«  in  Cattle.    No.  l.'.:i.  Orelmnl  Enemies  In  the  Paeiflc  Norlhtvewl.    No.  i;»4. 
•L.  Fruit  iJardrn:  Preparation  and  Can*.    No.  15.'>.  How  Inwets  AlTeet  liesiilh  in  Rural  Di.Mrict: 

The  Home  Vineyard.    No.  l.»7.  Tin-  Pn»paKatit)n  of  Plant**.    No.  l.\S.  How  Ui  Build  Small 

_  Ditehe*!.     .No.  1;»*».  Scab  in  >he«i».    No.  1«»1.  Pnu'tieal  SUKJjestions  for  Fnilt  Gpowen*.    No.lt 

..—-•—'  ment   sijiiioM  W<irk— XXI.     Ni«.  liVl.  Ua|H?  as  a   FoniKe  Cn>p.    No.  IGT*.  Cult  art*  of  the 

-.— —  -*  N«».  l«',4l.  clu'eye  Miikiu^'  on  the  Farm.    No.  107.  Cassava.    No.  llW.  Pearl  Milh-t.    No.  h 

nieiii  station  Work— XX  [I.    No.  17«».  Priut-iples  of  Horse  Fi»edlnjf.    No.  171.  The  Contn«l « 

,Jt.  lin;i  Miith.    No.  172.  S<'nle  Inseetsand  Mites  «in  Citnts  Trees.    No.  173.  I'rimerof  Fori*tr> 

J^.  Hr«K)m  Corn.    No.  I7."».  Home  Manufaeture  and  Cse of  rnfermente<l  (}nipe  Juice.    No.  176,' 

5<'ultun\  No.  177.  .<.iuab  Kaisinif.  No.  17n.  Insects  injuriou.s  in  CnuiIxTrv<Tullupe.  No.: 
shoeing'.  N'>.  IM.  Pruninjr.  No.  I.s2.  INailtrv  as  FcmhI.  No.  183.  .Meat  on  the  Farm— B 
Curing',  i'U'.  No.  IM.  Marketin;,'  Live  st.K-k.  No.  185.  Beautifying,  the  Hon»e  Gri»und» 
Experiment  Slminn  Work  — .\  XI 1 1.  No.  1S7.  Draiuajjeiif  Farm  fluids.  No.  18.V  Wewls  I's^ 
<'ine.  Nt»,  ls*.».  Information  enneeruiuK'  the  Mexic.-iu  Cott<»n  Ikill  Weevil.  No.  ItfO.  Exi<erim 
Wi»rk-  XXIV.  Sit.VM.  Tli.-Coiton  Holhvorm-  -]'.H«.  No.  P.»2.  Baniyanl  .Manure.  No.lU.!.  K 
Staiion  Work  -X  X  V.  No.  P.M.  .Mfalta  Seed.  No.  p.c.  Annual  Flowering  Plants.  No.  lw>.  V' 
tin-  Anierieun  Toad.  No,  1".»7.  lm|Kirtation  ol  Game  Kirdsaud  Efcifs  for  Propafnitlon.  No.  P.w 
ries.    .No.  ]w.  i -(irn  ( Iriiw  in;r.   .No.  2iH«.  Turkeys.   No.  201.  Cream  Sei»arator  «ni  Western  Farn 

Kxiierimenl  .^tiltion  Wnrk      WVt       Nn  "o::    Cmiiipd  t<^riiitu   l>ri>«i>rv(>«  mill  .Ia<IIi<>*i      Vo  •VkJ 
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AYING  FOR  CUCUMRnR  AND 
MELON  DISEASES. 


U.  S.  DEPARTMENT  OF  AGRICULTURE. 


FARMERS'   BULLETIN   No.  231. 


W.   A.   ORTON, 


WASHINGTON: 

GOVERNMENT    PRINTING    OFFICE 

1905. 


LbTTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Agricitlture, 
Bureau  of  Plant  Industry, 
Office  of  the  Chief, 
Washington^  D.  C,  August  15^  1905. 

Sir:  I  have  the  honor  to  transmit  herewith  an  article  entitled 
"  Spraying  for  Cucumber  and  Melon  Diseases,"  by  Mr.  W.  A.  Orton, 
Pathologist,  and  recommend  its  publication  as  a  Farmers'  Bulletin. 
This  paper  was  submitted,  with  a  view  to  publication,  by  Mr.  AF. 
Woods,  Pathologist  and  Physiologist  of  this  Bureau.  It  is  for  the 
most  part  the  resuU  of  experiments  conducted  during  1904  and  1905, 
in  cooperation  with  the  South  Carolina  Agricultural  Experiment 
Station,  at  Charleston,  S.  C,  to  control  the  downy  mildew.  .Vn 
account  of  these  experiments,  with  other  matters  of  local  interest,  K 
also  to  be  published  by  the  South  Carolina  station. 
Kespect  fully, 

B.  T.  Galloway, 
Chief  of  Burem 
Hon.  James  Wii^on, 

Secretary  of  Ayriculture, 
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B»  P.  L— 183.  V.  P.  P.  I.— 143. 

SPRAYING  FOR  CUCUMBER  AND  MELON  DISEASES. 


IHTBODUCTIOV. 

The  purpose  of  this  bulletin  is  to  describe  briefly  the  common 
diseases  of  cucurbits  and  to  state  the  practical  requirements  for  their 
control.  Since  adequate  apparatus  mu.st  be  available  Iwfore  spray- 
ing can  be  generally  practiced,  the  essential  points  of  a  good  sprayer 
are  described  in  detail. 

It  should  be  emphasized  that  success  in  spraying  is  a  question  of 
znethods.  It  depends  absolutely  upon  intelligent  oversight,  suitable 
apparatus,  and  thorough  application.  All  the  failures  investigated 
have  been  due  to  errors  in  methods  or  lack  of  thoroughness. 

DSSCBIPTIOVS  OF  DISEASES. 

Several  diseases  attack  the  leaves  of  cucumlnM-s  and  melons  in  this 
country.  Downy  mildew,  leaf-blight,  and  anthracnosc  are  the  most 
common,  though  there  are  several  others  of  less  importance.  The 
parasitic  fungi  which  cause  these  troubles  are  (juite  distinct  in  their 
nature,  but  produce  rather  similar  effects  on  the  foliage.  From  the 
standpoint  of  the  farmer  they  may  \ye  considered  together,  since  the 
treatment  for  all  is  practically  the  same.  It  is  well  to  know  their 
exact  characters,  however,  especially  since  there  are  a  numl>er  of  other 
maladies,  due  to  bacteria,  soil  and  climatic  conditions,  and  to  insects, 
which  do  not  yield  so  readily  to  spraying,  and  may  be  confused  with 
the  diseases  to  be  described. 

DOWNY  MILDEW. 

Peronoplastnopara  CHbcnMis  (R  &  C.)  Clint 

Downy  mildew,  the  most  destructive  of  all  cucurbit  diseases,  is  es- 
pecially injurious  to  cucumbers,  but  also  attacks  melons,  squashes, 
pumpkins,  gourds,  and  other  related  vines. 

Appearance. — ^The  first  indication  of  downy  mildew  in  the  field  is 
a  yellowing  of  the  older  leaves  in  the  center  of  the  plant.  Faintly 
defined  angular  spots  bordered  by  the  veins  "^  a^  ^-^i    ^.j 

(5) 
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(fig.  1).  Those  Iwcome  more  distinct,  and  if  the  weather  is  r 
obscure  violet  coating  of  the  spores  may  Ijc  noticed  on  the  nn 
of  the  spots.  The  diwase  progresses  from  the  center  of  the 
ward,  the  young  leaves  at  the  tips  of  the  branches  living 
It  spreads  slowly  in  bright  weather,  but  under  the  more  fi 
conditions  afforded  by  cloudy,  humid  weather  it  oft«n  devch 
the  greatest  rapidity,  so  that  the  fields  quickly  become  as  if  > 
bv  fire. 


i;  mi  J  dew. 


Downy  mildew  has  Imvu  known  in  this  country  since  1S89 
various  years  has  caused  nn-ious  loss,  especially  to  the  pickle  i 
on  Ijonjr  Island  iind  in  Ohio  and  other  States.  It  is  also  destn 
cucumbers  in  greenhouses. 

Cause. — Downy  mildew  is  caused  by  n  parasitic  fungus 
related  to  the  dcstnictivc  downy  mildews  of  grape,  onion,  etc 
the  hilr  blight  of  potato.  So  far  as  known,  it  is  spread  entirel 
conidia,  or  summer  s|tores,  produced  on  the  lower  surface  of  ■ 
leaves.    These  are  blown  about  by  the  wind,  but  are  very  thin 


•licato  Ixxlios,  which  |>erish  (juickly  when  driccl.  Xo  (K)s|K»n»  or 
Miiipr  stap*  is  known,  and  then»  is  (*ons4>(]n(Mitly  no  rvidoncv  that  the 
inpis  lives  ov«»r  in  dead  vines  or  in  the  soil,  and  no  l<)«ri<'al  ri»aM»n 
»r  ilestroyinjr  the  vines  or  for  st»lec'tin^  fivsh  land  f<»r  the  frop, 
•ide  from  questions  of  soil  fertility. 

Conditions  &yoring  development. — The  disease  lives  thron^h  iho 
inter  in  Florida  and  prolmhiy  spreads  nortlnvanl  each  sninnier. 
Iirre  i-'  also  ^oo<l  evidence*  that  it  lives  t»ver  in  •riveninHisi's,  which 
ay  later  lH?conie  the  centers  of  local  epitleniic^. 

The  earliest  ap|x»arance  of  the  dis«»a.M»  in  South  Carolina  in  11H)5 
1$  Muy  1.  It  usually  apix;ai*s  in  that  latitude  durin<r  'him*.  It  d<N»s 
>t  reach  Ohio  until  Auprust  1.  while  X<»w  York  and  New  Kn^rlnnd 
e  visited  later  in  August.    The  date  of  appearance  and  the  severity 

the  outbreak  seem  to  be  governed  nniinly  by  the  weather.  I)urin<j; 
lusiinllv  dr\'  seasons  the  disi»as(»  niav  U'  entirelv  ab>cnt,  while 
imith  and  moisture,  es[K»cially  warm,  cloudy  ni«rlit'-.  MM)n  \oiu\  to 
;  development  and  result  in  the  greatest  loss.  Any  weakness  of  the 
tint  appears  also  to  predis|K>M>  it  to  attacks  of  downy  mildew. 
)Id  weather  during  spring,  when  the  plants  sire  >niall.  i-  nnfavor- 
le  for  this  reason.  The  plant  also  U'coine^  more  siiH'fptililt'  wli(>n 
8  bearing  of  fruit  is  imposing  an  additional  strain  upon  it.  Lihcral 
rtilizing  and  carefid  attention  to  cultivation  should  be  (riven  to 
ep  the  vines  strong  and  vigorous. 

LEAF-BIilGHT. 

Altcrnaria  hniHHhui   nh/n. situs  Vv,:}. 

The  above-named  fungus  is  the  u>ual  c:niM>  of  ieaf-liliglit  of  musk- 
elons  or  cantaloupes  thn>ughout  the  country.  tlioii;:li  downy  mildew 
id  anthracnose  aLso  occur  and  >ome(imc>  nrc  n^ocJMtcfl  with  the 
»f-blight. 

Appearance. — Leaf-blight  be^rins  in  sniall,  round  spots,  whjcli  usu- 
Uy  show  faint  concentric  rings.  'riic>r  -^pots  cnhiiTrc  nnd  ihcir 
ffect  is  very  (piickly  visible  on  the  h»af.  Tin'  cnntjdonpi'  l(*:if  in 
mrticidar,  owing  to  its  thin  iind  dc^licaic  -trnrtnrc,  will  curl  at  \\n* 
nargins  and  shrivel  up  in  a  few  i\ii\>.     (See  lig.  lm. 

Cause. — The  disease  is  caused  by  a  fun^rus  closely  relatni  to  the 
•jiH-ies  causing  early  blight  of  potato.  lejif-Mi^rhi  of  cjilibjige,  eie. 
It  was  first  studied  in  thi>  country  by  Dr.  Krwin  F.  Smith  in  lsl>-J. 
The  same  vear  it  was  described  from  Italv  by  Pe^rlion  as  Alt,  nmrin 
'iftxMir/r,,  var.  hHjin^ctnM.  \a\Wv  the  same  fungus  was  named  Min  rn- 
^porluf/t  riiriinurinuw  by  KIlis  ami  Kverharl,  an<I  has  been  reft»rred 
to  under  this  name  in  sc»veral  experiment  station  bulletin.s. 

Iii»af-blight  is  si)read  by  spores  iHirnc  on  the  upper  side  of  the 
^ves  and  carried  by  the  wind  and  the  other  imm^mm^^^No  per- 
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:  sta^  Imw  Iwi-n  (Ii»«>vprpil.  but  it  is  probable  that  the  fiiiigiis  livt* 
r  winlcr  in  the  fields,  ami  the  ii\i>erience  of  fjiniifr«  imiiiiin^ 
t  it  is  worse  on  lields  repciitetUy  plaiitPii  In  melons.  Rotation  "f 
|)s  is  thet\'f(ii-p  advisable  to  lewseii  its  ravajp's.  This  (liHeaw  (l<iw 
,  as  a  rule,  devehip  in  the  field  as  rapidly  as  the  ilowny  miM«, 
ill  wnnii.  humid  weuther  it  spreads  qiiiekly  tind  iloes  grMtbaim 

The  ripening  of  the  melons  is  hastened,  their  quality  gn'aUy  injuni 

and  the  total  crop  diminifihed. 

L  AITTHHACNOSE. 


ll  also  attai'ks  oMier  encurl)its.  It  is  cnniinon  am]  sonwlimes  iaM 
oils,  but  is  relatively  of  less  importance  than  the  downy  mi](Ie'| 
the  leu f -blight. 

Appearance.— Circiihir  dead  spots  fi-om  one-fourth  \a  onc-hal/il 
in  diameter  an?  formed  on  the  leaves  (fig.  3).  They  arc  dtstiq 
able  from  the  angular  spots  of  the  downy  mildew,  except  wbtal 
latter  have  grown  very  slowly.  On  the  stems  anthracno«'  < 
^ouguted.  discoloivd.  and  shrunken  areas,  whirh  finally  ifBtl  tofl 

ath  of  the  branch.     Watermelon  fruits  are  often  badly  spottodi 
six  disease,  and  much  injury  is  done  to  the  vines. 

— Antlirucnose  is  due  to  llie  fungus  ColU^/otrichum  t 
(Pass.)   Ell.  &  Hals.,  which  is  related  to  the  futigi  c 


loe*  in  grape-,  ra^pl^rri-:-.  ii"'«i>ii.  .iii>l  U-Jii-,  nii.l  tin-  liiiter 
If  apptf.  h  i-  -pn-a.l  frwly  l.y  tin-  .iiiii.liii-i-.n-  nliii-U  ;in> 
I  in  ii!tmiJ.inwii!ihf-[">i-  kii  i1i>-  i>-;tv^aii.l  fri::i.  A  i><-rf.vt 
not  kmiwii.  Km  tin-  tieM  ivi.l.-i.i>-  iii.iii';ii>-  ilmt  tli.-  i|i-.'aH* 
in  the  lieml  vine-  -ir  i-!-ewlieiv  iii  dl  ti»-|.U.  aikI  tin-  .liMrilf- 


i-ui-li  vines,  twgvther  with  iiitiiiinn  "f  nup-i,  i-  i-i'iuuiiiii-iuli-il 
■anr:  of  pri'venlioii. 

OTHER  LEAF-BPOT  DISEASES. 

thn-*'  fungi  pri'vimi^Iy  nu'diiinii'il  niv  \h>-  iiiii>t  i-oiniium  ami 
It!*  ciiciirltit  pfsts.  but  •^cvvral  iiiin<n-  lri'iilil<'-  ih-i-ili-  mxl  i-iiiim' 
losses,  which  conhl  Iw  pn'VciiU'il  \iy  -^piJivinjr.  Titvy  liniilly 
■  >t.>piirute  mention  in  a  piil>lLrjiliiin  nf  lliis  ilmriirtiT.  as  it 
Ix*  difficult  for  the  prat-liful  {rrowci-  to  .listin-ruisli  ili<'ni.  Tin' 
causing  them  aiv  I'hiiU'iHlhdi  •■iitiirbUiitfinnii  Siici-..  ('Imfn- 
ti  ciiciimerinum  Ell.  iS  Arth,.  Ai-ri-iiionhnii  sp.,  uiul  ('iriiwpina 
'•na  Cke.  Tlie  powilerv  mildew  of  (he  ciiciimbGr,  Kryniphc 
•iii  DC,  is  conimun  in  given  houses,  but  infrequent  outdofffs. 
■'.tiT—No.  231—05  M 2  .^rifl^^BM 
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It  forms  a  powdery  white  coating  on  the  leaves  without  causing  i 
spot,  and  is  thus  easily  distinguished  from  the  downy  mildew. 

Other  troubles  encountered  in  the  field  and  greenhouse  are  stig- 
monose,  due  to  an  attack  of  aphides ;  wilt  and  leaf -curl,  due  to  over- 
fertilizing,  etc.,  and  root-knot,  caused  by  nematodes. 

WILT. 

There  is  a  form  of  wilt  sometimes  met  with  in  greenhouses  which  is 
due  to  overfertilizing. 

Another  distinct  cucurbit  disease  is  prevalent  in  the  North  and 
West,  and  is  mentioned,  to  avoid  confusion  with  the  leaf-blighte 
already  described.  TMien  a  melon,  cucumber,  or  squash  vine  sud- 
denly wilts  throughout  its  length  and  dies  without  appreciable  spot- 
ting of  the  leaves  the  trouble  is  usually  caused  by  a  species  of  b•^ 
teria.  Bacillus  tracheiphihis  Erw.  Sm.,  which  enters  and  clogs  the 
water-carrying  vessels  of  the  stem.  This  wilt  disease  is  spread  by 
leaf-eating  insects  and  probably  also  by  soil  infection.  Rotation  of 
crops  is  advised,  together  with  the  addition  of  an  insecticide  hb 
Paris  green  to  the  Bordeaux  mixture.  The  Bordeaux  mixture  itsd/ 
acts  as  a  repellant  to  the  insects  and  helps  to  check  the  spread  of  m't 
There  is  experimental  evidence  showing  the  value  of  spraying  fer 
wilt,  but  it  should  not  be  expected  that  this  disease  will  be  as  fuDj 
controUod  in  this  way  as  the  leaf-blights.  It  is  also  important  to 
pull  and  burn  diseased  vines  as  soon  as  they  begin  to  wilt,  in  ordtf 
to  lessen  the  spread  of  the  disease. 

Fusarium  wilt. — Another  wilt  disease  of  cucumbers  and  rauskmel- 
ons  similar  in  appearance  to  that  described  in  the  preceding  pw*' 

■ 

graph  is  (liio  not  to  bacteria,  but  to  a  fungus  related  to  the  onecausinf 
the  watcrnjclon  wilt,  Neocosmospora  vasinfeeta^  var.  nirea.  Tte 
dis(*asi'  has  been  little  studied,  and  is  apparently  not  of  great  imp*" 
tance.  Spraying  will  not  prevent  this  form  of  wilt,  and  rotation* 
crops  is  essential. 

DISEASE  RESISTANCE. 

The  iK)ssil)ility  of  securing  strains  or  varieties  of  cucumbers  iB" 
niel()n>  resistant  to  the  leaf -blight  fungi  has  been  considered  iB" 
some  experiments  have  lxH»n  made.  In  connection  with  experiincB* 
re<'ently  made  at  Charleston,  S.  C,  all  obtainable  varieties  of  cucfl* 
bers  and  miiskmelons  were  planted  and  left  unsprayed  to  detenni*; 
their  relative  suseeptibilitv.  All  were  attacked,  and  while  different* 
in  degree  of  infection  were  noted,  all  were  badly  injured.  OneWI 
of  cucumber,  the  Japanese  climbing  variety,  was  more  resistant  th* 
the  others  and  remained  livin*!:  after  thev  were  dead.  There  is  lit*' 
doubt  that  well-directed  efforts  in  plant  breeding  would  result  in  tfc*] 
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lopment  of  resistant  or  partially  resistant  strains.    This  would 

ire  several  years  of  effort.     The  market  requirements  are  for  par- 

ar  types  of  fruits,  and  a  disease-resistant  strain  would  have  to 

orm  to  these  demands.     While  it  is  very  important  that  efforts 

Id  be  made  to  develop  such  desirable  qualities,  it  appears  that 

tance  to  leaf -blights  among  cucurbits  is  at  present  so  slight  as 

ciount  to  very  little  and  that  spraying  must  be  the  main  protection 

le  farmer. 

SPBATDTO  SXPS&IMEITBS. 

lat  diseases  of  cucumbers  and  melons  can  be  controlled  by  spray- 
with  Bordeaux  mixture  has  been  successfully  demonstrated  by 
•al  investigators  during  recent  years.  The  first  recorded  ex- 
nents  were  made  bv  Col.  A.  W.  Pearson  in  1888  and  1889  under 
direction  of  the  Department  of  Agriculture,  using  Bordeaux 
ure  for  melon  blight,  but  without  definite  results.  Dr.  B.  D. 
ted,  of  the  New  Jersey  Experiment  Station,  conducted  a  series 
nnual  experiments,  beginning  in  1894,  which  showed  the  effi- 
V  of  Bordeaux  mixture  and  later  of  soda-Bordeaux  mixture 
ist  downy  mildew  and  anthracnose  of  cucumbers, 
of.  F.  C.  Stewart,  of  the  New  York  State  Experiment  Station, 
ucted  field  experiments  with  cucumbers  on  a  more  extensive  scale 
»ong  Island  in  1890,  1897,  and  1898,  using  Bordeaux  mixture  to 
7ol  the  downv  mildew.  He  showed  the  first  year  that  bv  an  ex- 
iture  of  $9.50  per  acre  there  was  an  increased  net  profit  of  $1()3.50 
acre  due  to  protection  from  disease,  the  cucumbers  produced 
y  sold  for  pickles.  The  experiments  of  the  two  following  years 
)borated  these  results,  and  the  Long  Island  growers  have  since 

continued  spraying  as  a  regular  practice. 

•of.  A.  D.  Selby,  of  the  Ohio  Experiment  Station,  conducted  ex- 
nents  along  the  same  line  in  1897  and  1898.  He  showed  that  co- 
ative  spraying  experiments  gave  an  increase  of  75  bushels  per 

of  cucumbers  for  pickling  over  unsprayed  vines  attacked  by 
ly  mildew.  Anthracnose  and  other  leaf-blights  were  also  con- 
ed in  most  cases. 

•.  W.  C.  Sturgis,  at  the  Connecticut  State  Experiment  Station, 
yed  muskmelons  in  1898  with  complete  success  in  controlling  leaf- 
its,  though  the  bacterial  wilt  did  not  yield  to  the  treatment. 
r.  H.  H.  Griffin,  of  the  Colorado  Experiment  Station,  conducted 
ving  experiments  on  cantaloupes  at  Rockyford  in  1899,  1900.  and 

with  uniform  success  in  controlling  the  leaf-blight  with  Bor- 
X  mixture.  The  average  cost  per  acre  was  $4.47  in  one  instance, 
leas  in  others. 

of.  H.  H.  Hume,  at  the  Florida  Experiment  Station,  sprayed 
00  for  the  downy  mildew  of  the  cucumber  with  success. 
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Prof.  G.  P.  Clinton,  at  the  Connecticut  State  Experiment  Station, 
conducted  experiments  in  1902  and  1903  which  led  him  to  the  follow- 
ing conclusions : 

(1)  When  the  downy  mildew  is  ver>'  severe,  spraying  is  useless;  (2)  when 
tlu?  s€»as<)ns  are  cold  and  damp  but  fungi  not  usually  destructive,  si>raying  may 
show  some  benefit  to  the  foliage,  but  the  unfavorable  influence  of  the  weatlier 
will  not  l>e  overcome  l>y  this  treatment;  (3)  warm,  fairly  drj-  seasons  (moisture 
well  distributed)  are  necessaiy  for  the  best  development  of  muskmelons  in 
Connecticut,  and  such  seasons  are  not  likely  to  bring  serious  attacks  of  fungi 
so  that  spraying  in  these  seasons  is  of  little  or  no  advantage;  (4)  everytliiog 
considered,  spraying  umskmelons  scarcely  merits  recommendation  in  this  State 
These  statements^  do  not  apply  to  the  cucumber,  which,  without  doubt,  is  often 
benefittHl  iiy  tliorough  spraying. 

Mr.  E.  R.  Bennett,  at  the  Connecticut  (Storrs)  Experiment  Sta- 
tion, performed  similar  experiments  in  1903,  which  were  succe«?fnJ 
in  controlling  the  downy  mildew. 

The  extensive  field  experiments  conducted  by  this  Department  at 
Charleston.  .^.  C.,  upon  which  the  recommendations  in  this  bulletin 
are  based,  >howed  that  downy  mildew  of  the  cucumber  C4in  be  con- 
trolled even  during  a  most  unfavorable  season  when  the  work  is 
done  with  sufficient  thoroughness. 

PRACTICAL  CONCLUSIONS  RELATIVE  TO  METHODS  OF  SFBATHS. 

MANNER  OF  PLANTINO. 

It  is  of  great  importance  for  economy  of  time  and  labor  in  spray- 
ing to  adjust  the  rows  in  planting  so  as  to  facilitate  the  use  of 
si)raying  nuichinerv.  This  is  particularly  necessary  when  the  acifr 
ag(»  is  large  and  g(»ared  sprayers  are  to  be  used..  Distances  in  plantinj 
an*  often  matters  of  local  custom  that  might  be  modified  without  loft 
The  rule  should  l)e  to  plant  in  long  rows  with  single  vines  at  clo* 
intervals  in  the  row,  rather  than  in  hills.  Cucumbers,  for  instanrti 
are  |)lante(l  in  the  South  in  rows  G  feet  apart,  with  the  v^ines  18  incto 
apart  in  the  row.  Cantaloupes  or  muskmelons  would  require  aM 
24-ineh  >paces  in  r>-fo()t  rows.  During  cultivation  the  vines  should bf 
enc()uraire(l  to  spread  along  the  rows,  and  by  the  use  of  a  rineturutf 
an  open  alley  1  foot  wide  can  Ik?  preserved  throughout  the  seasfl 
Tliis  will  aUow  the  sprayer  to  be  driven  through  the  field  and  w 
also  j)erinit  the  passage  of  the  pickers  with  less  injury  than  whentP 
vines  are  planted  in  hills.  If  the  wheels  of  the  sprayer  occasioniHf; 
nip  off  the  ends  of  branches  that  have  straggled  across  the  path,W 
loss  is  insignifieant  when  compared  with  the  benefit  derived  tff^\ 
spraying. 

At  the  ends  of  the  rows  space  nuist  l>e  left  to  turn  the  sprayer.  ' 
reduce  this  wasted  area  and  to  save  time  in  turning,  the  rows  shoo 
l)e  as  long  as  possible. 
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sprayers  are  usually  made  with  6-foot  axles  to  cover  one 
lies  or  two  rows  of  i>otatoes.  In  special  cases,  as  when  the 
>ed  has  a  width  of  less  than  6  feet,  the  distance  between  the 
uld  be  made  to  correspond.  If,  for  instance,  the  outfit  is 
inted  on  a  barrel  carried  in  a  farm  wagon  and  the  spray  dis- 
through  long  hose,  a  roadway  may  be  left  at  every  eighth 
row  to  i^ermit  the  passage  of  the  wagon,  and  this  space  may 
kI,  as  suggested  by  Stewart,  with  cabbages  or  other  low 
lS  a  matter  of  field  practice,  however,  it  would  be  as  well 
:his  roadway  with  melons  or  cucumbers  like  the  rest  of  the 

keep  them  in  a  narrow  bed.  The  hill  or  check  system  of 
involves  eithc  the  use  of  hand  sprayers  or  greater  injury 
nes.  Intercultural  crops,  such  as  beans  planted  between 
jf  cucuml:)ers,  are  objectionable  when  spraying  is  to  be  done, 
inder  the  use  of  the  spray  cart  and  may  also  be  injured  by 
?aux  mixture. 

EaUIPMENT. 

aracter  of  the  apparatus  required  for  spraying  vine  crops 
ipon  the  area  to  be  sprayed.  It  may  be  classified  for  our 
1  under  three  heads,  viz,  equipment  for  gardens,  for  small 
i  for  large  fields. 

Garden  Sprayers. 

less  than  an  acre  of  vines  is  to  be  sprayed,  a  small  hand 
iigned  to  spray  from  a  bucket  is  all  that  is  needed.  Modi- 
>f  this  are  on  the  market,  with  the  pump  mounted  in  a  cov- 
cet  to  be  carried  in  the  hand,  or  as  a  knapsack  sprayer, 
jerhaps  the  most  convenient  form  of  small  pump  for  general 
^ood  compressed-air  sprayer  serves  much  the  same  purpose 
ost.  Nearly  all  of  the  sprayers  found  on  the  market  would 
red  by  lengthening  the  hose  to  6  feet  or  more.  The  nozzle 
of  the  Vemiorel  type. 

Field  Sprayers. 

Ids  of  from  1  to  5  acres  a  barrel  sprayer  is  recommended, 
sists  of  a  hand  pump  mounted  in  a  barrel  or  .tank  and 
with  two  leads  of  f-inch  hose  25  feet  long,  each  with 
extension  made  from  J-inch  gas  pipe,  and  a  double  Ver- 
zzle.  The  barrel  should  be  mounted  on  a  two-wheeled 
ng  a  6-foot  axle.  Two  horses  are  required  when  driving 
■J  in  6-foot  rows.  Three  men  do  the  work.  One  is  expected 
and  pump,  while  the  other  two  manipulate  the  nozzles, 
t  is  stopped  while  the  vines  within  reach  are  sprayed,  then 
>rward  about  30  feet  and  stopped  again.     On  an  average 


in  actual  field  practice  3  to  4  acres  per  day  can  be  spraya 
way,  applying  "200  gallons  of  Bordeaux  mixture  per  ni 
the  long  hose  off  the  vines  two  poles  about  10  feet  long  i 
pivoted  to  the  bed  of  the  cart  so  as  to  swing  at  an  angle  t 
wheel  and  carry  the  hose,  as  shown  in  figure  4.  The  pump  j 
outfit  should  be  of  good  capacity,  with  brass  valves.  A  "  1 
off  discharge  connection  on  the  pump  is  a  convenience  for  i 
the  spray  at  any  time.  Carts  of  this  kind  are  usually  homeid 
they  are  on  sale  by  some  dealei^.  The  ovener  and  neck  yokl 
be  6  feet  long,  except  that  early  in  the  season  when  the  1 
small  it  will  be  found  that  the  ordinary  length  can  be  used  I 
advantage.     This  outfit  is  excellently  adapted   for  sprayii 


i 


field    of  potatoe    and  for  general  i  uli.iid      urk,  and  k  mt 
on  the  average  farm.     Instead  of  using  a  special  carl  son 
prefer  U>  -set  the  barrel  in  an  ordinary  farm  wagon  or  to 
on  a  pair  of  low  wheels  and  push  it  about  by  hand. 

Seared  Spraf  en. 

Wien  there  are  more  than  't  lo  10  acres  of  vine  crops  and  | 
to  be  sprayed  a  suitable  horsepower  sprayer  will,  by  ecoW 
time  and  labor,  considerably  retUieo  the  cost  per  acre  and.  if  j| 
constructed  and  oijerated.  will  do  more  efficient  work  llm 
labor.  The  saving  of  labor  on  a  large  truck  farm,  for  ins 
especially  important,  as  field  work  is  usually  done  under  tl 
l)ressure  incident  to  the  cultivation  and  shipment  of  straV 
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beans,  beets,  cabbages,  potatoes,  etc.,  during  the  cucumber  season. 
Reliable  laborers  are  scarce,  and  the  power  sprayer  will  permit  one 
man  to  do  four  to  five  times  the  work  of  three  men  and  a  hand  pump 
by  covering  15  acres  per  day  instead  of  3  or  4  acres.    The  time  saved 
is  equally  valuable,  as  spraying  must  often  be  done  at  intervals 
between  other  duties,  and  in  case  of  continued  rainy  weather  the 
ability  to  spray  the  whole  field  promptly  may  mean  the  preservation 
of  the  crop.     Less  Bordeaux  mixture  is  consumed  by  a  power  sprayer. 
One  hundred  gallons  per  acre  should  be  applied,  and  this  will  cover 
every  leaf  with  a  fine  mist  in  an  ideal  manner,  while  the  hand  sprayer 
operated  by  the  average  laborer  will  require  200  gallons  per  acre, 
owing  to  the  excess  applied  to  some  leaves  in  order  to  insure  reaching 
all.     Experience  has  also  shown  that  with  hand  labor  there  are  occa- 
sional vines  entirely  overlooked,  and  that,  on  the  whole,  machine  work 
is  more  effective.    This  should  not  be  interpreted  to  mean  that  all 
geared  sprayers  would  be  so  effective.    Many  machines  on  the  market 
have  l>een  developed  for  applying  arsenites  to  potatoes  and  are  not 
adapted  for  putting  Bordeaux  mixture  on  cucumbers  or  melons.     The 
primary  requisite  of  a  sprayer  for  the  latter  purpose  should  be  the 
iiity  to  apply  100  gallons  of  Bordeaux  mixture  per  acre  through 
Orel  nozzles.     No  nxachine  with  a  capacity  of  only  25  to  50 
ions' per  acre  can  be  expected  to  protect  tender  vines  from  such 
vely  parasitic  fungi  as  those  which  attack  cueA^bits,  for  it  is 
possible  to  make  so  small  a  quantity  of  solution  cover  every  part 
_-<*f  every  leaf.    Many  other  points  affecting  durability  of  construction 

of  operation  are  also  important,  and  each  of  these  will  be 

in  turn.     The  writer  is  not  aware  that  there  is  now  on  the 

t  any  power  sprayer  especially  fitted  for  vine  crops.     The  pur- 

r  will  usually  be  obliged  to  purchase  a  potato  sprayer  and  have 

modi£cations  made  as  may  be  required.     A  suitable  outfit  will 

sist  of  a  two-wheel  two-horse  cart,  with  a  (J-foot  axle,  carrying 

100-gallon  tank,  with  double-cylinder  pump,  operated  from  the 

e  by  sprocket  chain;  air  chamber;  agitator;  and  row  sprayer  for 

t^ws  of  cucumbers  or  6  rows  of  potatoes.     (See  fig.  5.)     The  parts 

discussed  in  detail  as  "follows: 

■ 

^ump. — A  pump  with  double  vertical  cylinders,  or  its  eciuivalent  in 
^*^er  styles,  is  advised.     A  large  capacity  is  essential.     All  working 
^*ts  should  be  of  brass  or  bronze,  including  valves,  which  should 
easily  accessible.     A  hand  lever,  though  rarely  used  on  a  field 
er,  is  occasionally  convenient. 

chamber. — The  air  chamber  should  be  of  good  size,  but  not  too 
,  as  liquid  and  sediment  will  tend  to  accumulate  in  it.     Provision 
Otdd  be  made  for  draining  and  cleaning  ihe  air  chamber. 

tmre  gauge. — A  high  pressure,  40  to  100  pounds,  is  required  to 
mplish  best  results  in  spraying.     A   pressure  gauge  connected 


n4»4 
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with  the  air  cham!)er  is  therefore  esisential  m  order  that  the  operate 
may  know  what  his  machine  is  doing,  and  also  to  reduce  the  dangi 
of  an  explosion  from  too  much  pressure. 

By-pass. — Every  power  sprayer  must  be  fitted  with  a  by-pass,  « 
safety  valve,  arrmiged  so  that  the  liquid  will  be  discharged  bat 
into  the  tank  whenever  the  pressure  reaches  a  given  point.  Attei 
tion  should  lie  paid  to  this  device  to  see  that  it  is  properly  adjusted. 


u[  nj^iclilue  sprayer. 


Piping. — The  best  sprayers  are  eqiiipix'd  witli  brass  piping,  l)ecau: 
iron  is  rapidly  corroded  by  the  copper  compounds  used  in  sprayiii} 
and  the  flakes  from  tlie  inside  of  the  pipe  are  likely  to  clog  the  no: 
zles.  On  Ihe  other  hand,  iron  pipe  is  much  cheaper,  and  if  the  out£ 
is  washed  out  after  each  using  there  is  little  trouble  during  th 
fipraying  season.  Iron  pipes  are  likely  to  rust  rapidly  and  fill  will 
sediment  when  not  in  use,  and  a  sprayer  ^jhould  never  l>e  used  in  thi 
spring  until  all  the  pipes  have  Ix'en  taken  apail  and  thoroughlf 
cleaned  inside.  It  costs  very  little  to  replace  iron  piping,  and  tin 
use  of  brass,  though  preferred,  is  then-fore  not  essential. 

Row  sprayer. — This  refers  to  the  device  employed  to  hold  the  spn? 
nozzles  over  llic  rows  to  be  sprayed,  including  the  pipes  leading  fwD 
tlie  dis<:harge  pipe  to  the  nozzles,     Kublx'r  hose  is  sometimes  an- 

.'    .  231 
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•A  for  till'  Iiittor  piiri>(is«>,  Imt  in  nii)>^t  i'Un>s  iiii  iii)n  iiijii'  nttin-lii-tl 
ii-  iviir  of  tlic  ptiitforiii  ami  cxti-iiilin;;  liitcnilly  nvi-r  tin-  rows 
tlicr  :?iil(»  carrii's  the  noz/Ios  at  iho  oii'ls  nf  arin>  dT  ilu-  |ii'(i|iit 
li.  1  Seo  fip.  <■'.)  Tlw.'  mniii  pijH'  is  lliivi'-fnurihs  imli  in  iln-  'vu- 
etliH-ed  to  oiii'-liiilf  incli.uiitl  a^iiii  to  tlin-f-i-ifrhtli^  itjoli  mi  i-iilicr 
Joints  lii-liinc)  each  wliwl.  minlc  Uy  in>filiiif:  two  t'lhuws  ntnl 
)pk'.  allow  the  I'Xtt'iidiiijr  t-iiils  td  U-  fulilctl  uj)  wlicn  ilriviiifr  t<i 
from  the  Beld.  For  spniyiii};  potattN-s  it  is  siitlicit'tit  to  n(t;i<'li 
Dtnzles  dirt-ctly  to  this  pipo  so  that  tht\v  point  hack  ami  down, 
tor  vine  crops,  where  the  nws  are  wide  ami  tin-  .-pn-iid  nf  the; 
ITBriableat  different  periods  ami  in  ditferoiii  tii.')ds.  it  is  iuT<-ssiiry 
rarride  for  adjusting  the  nozzles  so  as  to  spmy  ciihi-r  a  nanow 


— Spraj-lDB  11 


at  till"  Ix'prinning  or  the  whole  ^pin-i-  ;it  tin-  end  "f  i 
-  may  he  aci-omplished  hy  phicinfr  thi-  nty/.y.U-  im  ;iii  i'\li-ii 
11  two  sections  of  laie-foni-th-iiirli  pipe  'i  to  ^^  iriihi--  Im 
I  hiiifre  jiiiiit.  This  hinpe  may  Ih-  ni;H 
ipple.  Imt  it  is  mm-li  lM<tter  to  I 
ii  thmiil>si-i-ew.  as  shown  in  lifrui 
made  lit  the  nozzle.  The  li'ii^ril: 
ter  nozzles  to  Ik?  elevtited  to  envi 
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■t^  are  civeivd  at  one  limr.  uiid  i 
n-e  ami  from  either  side.  The  ii 
:■!  iiean'r  the  irnmiKl  and  dii-e<i.-d 
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The  row  sprayer  is  usually  fixed  immovably  to  the  platfonn  i 
cart.  This  was  found  to  be  a  serious  objection  in  spraying  ci 
bers,  as  the  nozzles  were  thrown  off  the  rows  whenever  the  con 
the  machine  varied  from  a  straight  line,  which  was  rather  oft 
irregular  ground  early  in  the  season.  The  same  thing  occuri 
turning  at  the  ends  of  the  rows  and  when  operating  on  windy 
To  obviate  this  difficulty,  (he  device  illustrated  in  figure  7  was  atti 
to  allow  the  whole  row  sprayer  to  \te  moved  from  side  to  side  ; 
will  of  the  operator.  This  was  accomplished  by  a  wooden 
{(i-h-r-d).  pivoted  to  the  rear  platfonn  at  e-e  and  supportiii 
row  sprayer  by  iron  clamps  at  a  and  d.    The  foot  lever  f-f  i 


KlCS.    I. —  IliOHTBllI 


TOW  apra^er  a 


vated  by  nn  iron  brace  from  the  platform,  and  the  rigid  iron  p 
tion  (/()  passes  through  nn  eyelx)lt  in  the  wooden  bar  b-c  at  /. 
the  team  swerves  to  the  loft,  the  driver,  by  pressing  the  lever  wi 
nght  foot,  moves  thu  row  spniyei"  to  the  right  and  brings  the  ii 
again  over  the  row.  Kollcrs  at  k-k  relieve  the  friction  of  the 
on  the  platform,  and  little  f()r('c  is  required  to  move  it.  To  u] 
iton  stanilanls  made  from  cme- fourth- inch  gas  pipe  (s-s)  a 
jack  chiiin  is  alliulK'd  to  siipi>ort  the  ends  of  the  row  sprayer, 
cliains  an'  wiihiii  ihe  reach  of  the  driver  on  the  seat  in  case  iht 
most  \k-  rjiiseil  to  pass  over  aa  obstacle  or  through  a  gateway. 
^BTice  for  '^eiiiriug  latenil  movement  of  the  row  sprayer  is  not 
^itely  esseuliiil,  liul  is  simple  in  construction  and  adds  to  the  effi( 
Hk  the  outfit.     This  is  particularly  the  case  on  windy  days 
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the  entire  :?pray  is  blown  to  one  si«le.  a>  it  i>  ea>y  to  ovf  rcomo  what 
would  otherwise  \ye  an  insiimiountable  dilliniltv  l»v  tlinjwinir  tin.  n>w 
sprayer  to  windwanl.  On  turning  at  the  rnd  of  iht»  n>w  it  i>  qnirkly 
thrown  over  to  the  other  side.  This  «levii-e  i>  not  patenuul.  Um  has 
been  in  use  two  vears. 

■onleft. — The  best  results  were  ol>taine<l  by  usinir  «.•  n(»zzlf*s  to  the  row, 
2  over  the  center  and  2  on  earh  side.  Thivt*  iiozzh^-  ini^jhi  >nffio'  ft»r 
young  vines,  but  less  than  this  iiunil)er  would  iiev^T  do  thoniu<rh  work, 
tnd  when  the  vines  cover  I  he  ground  <'i  to  the  row  i>  not  Unt  many.  As 
iir  as  poHsilile  the  nozzles  shouUl  lie  S4*t  at  diffm'nt  angle>,  |N>inting 
forward.  Ijack.  and  sideways,  so  that  their  >pray  ihK*>  not  nitvt.  The 
rines  will  then  be  struck  fn>ni  every  direction,  and  no  |M>rtion^  of 
them  can  escape  the  treatment.  A  fine  >j>ray  i>  dt^^innl  for  this  work, 
and  nozzles  of  the  Vennorel  ty|>e  an»  U'^t. 

Spray  cart. — This  c^msists  of  a  plain  inm  and  w<mm1  franif.  balamvd 
on  an  axle  <^>  feet  long.  The  wheeK  ^honld  In*  fairly  high  and  very 
strong,  with  wide  tires.  The  gi*aring  >houM  Im*  arrangeil  to  draw 
fnmi  lx)th  wheels  and  should  l»e  >iniple  in  ronMrnrtion  and  Mrong. 
Tlie  fact  that  a  spray  cart  must  lie  driven  vt-rv  -lowly  -hould  1h» 
borne  in  mind,  and  the  pump  should  then*foiv  Im*  gean^j  relatively 
high.  The  weight  of  a  man  on  the  >eat  -honl«l  ha  la  nee  the  load. 
Two  horses  are  re<|uired.  The  evener  and  nerk  yoki*  >lionld  Ih*  i\ 
feet  hmg.  except  early  in  the  •«4*aM)n.  wli*»n  the  on li nary  length  is 
pn»fe  ruble,  as  the  team  will  keep  a  >traigliitr  rour-«*  when  driven  cl'*-^* 
to  the  lx*ds. 

Tank. — The  l)est  size  of  tank  i-  one  rapaMe  nf  hoMinL*^  n»^»  irallon<. 
A  larger  one  is  heavy  for  two  wli«*<'l-  and  a  -niall«M*  -iz**  nNjuJii*'.  iiki 
frwjuent  filling.  Tlie  fonn  of  tank  i-  le>-  ini|>ort:int.  hut  lin-  Inlf- 
round  style  is  preferable  to  the  upright.  The  Im'>i  tank-  are  of  ry- 
press  and  thos<»  especially  con^lnieted  for  th**  piirpoM*  ran  In*  found 
iu  the  market. 

Agitator. — A  mechanical  agitator  i-  j;roviil»M|  witli  ili«*  Ihm  outfits. 
It  should  not  be  of  inm  unles>  thiekly  lovi-nMl  wltli  a-plialt  pjiini.and 

it  should  work  easily. 
Strainer. — A  good  strainer  i>  indi-|xMi-;iMe.  a-  nui'li  elogiring  of  the 

nozzles  follows  if  any  large  pariieji*-  an*  ailnjift«-d  !i»  flie  -\pViiy  tJMik. 

The  most  convenient  form  for  a  lariri-  tank  i-  V-luip*-'!.  -<•!   p«rma- 

nently  into  the  tank  under  the  lid.     I'Ih-  -traiiK-r  -lioiiM  U-  larL'e. 

with  at  least  1  square  f(K>t  of  ^wrfun-.     P>ra---win-  rjofh.  I^  medies 

to  the  inch,  is  the  l>est  material.    For  Imml  -];rayer>  ii-e  a   riniilar 

V-shaped  strainer  set  in  a  wrK»den  Ih>x.  into  the  Inittoni  of  which  a 

Aort  section  of  2-inch  inm  pipe  i-  rrcnwed  for  an  outlet.     It  will  U'  a 

further  convenience  if  a  sec<md  strainer  of  coarwr  mesh  is  provided 

&r  straining  the  stock  lime  into  the  dilution 
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ADAPTIHO  POTATO  SPBATZB8  TO  TINE  CBOPS. 

Host  of  lliosi;  who  prepare  to  spray  as  directed  in  this  bulletin  will 
find  it  di'sinible  to  use  luacliineK  made  primarily  for  ixjtutw-;,  Tiiis 
ciiu  uwuiiUy  Iw  iloiK'  bv  a  change  in  the  row  sprayer,  provided  tliat  the 
pnni|>  is  of  snllieient  capacity  to  do  the  work.  The  spniyer  mii-l 
ajtply  at  least  100  gidlons  per  acre  through  Verniorel  nozzle:-.  Oitf 
thai  will  apply  TiO  gallons  per  acre  could  be  run  twice  over  the  siiw 
field.  There  is  always  a  tendency,  however,  on  the  part  of  wiirkimi: 
to  do  sujHTlieial  sjuaying.  To  do  good  spraying,  a  very  tifff- 
walking  l<-ani  should  Im'  chosen,  and  the  pump  i<hotil<!  Ih>  geared  itir- 
respiiiKlingiy  high  so  as  to  maintain  full  pressun>  »t  a  >kiw  afiifil- 
I'Vw  potato  sprayi'i-s  will  work  when  driven  slowly.  «»n  aceinintvf  * 
lack  uf  |>ressun'.  On  the  other  hand,  a  cucuml>er  jspraver  tuidf  3' 
here  ilireeted  wiinld  give  excellent  results  on  potiitiH>s,  ^J>^tvlic  i 
rows  :t  feet  a|>art  with  '2  nozitlcs  directed  on  each  row.  It  is  luiti 
profitable  to  use  the  Ijest  implements,  and  the  principal  iva^in  uby 
sprayers  of  ade(|uate  capacity  are  scarce  is  that  the  public  has  nut 
yet  ken  edu<'ated  lo  denuind  them. 

PREPARATION  OF  BORDEAUX  UXTUAE. 

Hoi'deaux  uiixlnre  is  made  from  copper  .sulphate  (b]uestODe)J 
lime.     The  i((p[M-i'  suljihale  is  the  fungicidal  agent  »nd  the  I 
added    In   |)reveiil    injury   lo  the   foliage.     It  .should   l)e   mw 
befoi-e   using  eacli    time.     The   proiwrtions  of  the    ingredie 
varied   iiicDiiiiiig  to  the  enij)  spraved.     For  voting  encumlw 
foi-njuhi  il<lvi^ed  is  as  follows: 


'i  lii>  f'niijiid;)  i-^  -afe  for  (encler  vint-s  in  the  greenhouse  org 
an<l  sjiiiuhl  lie  us^'d  at  the  start.  The  excess  of  lime  will  tend! 
vetii  Mi'ridculal  injury  from  eri'ors  due  t<i  inexperience.  A  w. 
mixluii-  than  this  is  not  advisable.  ^A'ell-establishwl  outdoor  r 
aie  noi  injured  by  a  siniugei-  niistniv,  and  it  is  advised  that  lui 
the  seaxiii  I  |«iMiid>  of  i-()p])ei-  sulphate  and  4  pounds  of  Irinc  i 
galloii>  of  w;ilei'  be  iix'd.  For  potatoes  the  usual  forniirlii  ' 
pouml.-..d'e.ii>].erHd])hule.  4  j-ouuils  of  liuu',  and  oO  gilll<.n^ef  n 

It  i>  uio-l  fouveiiieut  ill  [U'aetice  to  have  stoek  solution;.  coiiUiiJii 
2  pounds  \ni-  gallon  of  the  rej.])retive  ingredients.     lu  prepiiriri;.'*! 
rsoliilloii:..  take  11  .Ml-gallon  barrel  and  susix'nd  near  the  top  a 
saeli  eoiitaiiiiiig   100  |ioiiiids  of  ei-vstallized  or  gninnlateil  « 
rial  .upper  snii.haK-.      Fill  the  barrel  witli  water  ami  the  wlinli 
tity  will  In-  diiiMilved  in  a  few  hours.     In  another  Imrrel  pls^'^ 
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s  of  liiiH'  freshly  slnkpcl.  Koi-  this  iniri)os4'  ('ho<is«>  i-It'ini  stone 
■f  tlin  I)est  qimlity,  Shikc  thoroiijrhly  hy  the  luliiition  iif  siniill 
ities  of  wiitiT  lit  H  time  as  iiivdwl.  stirriiijr  until  :ill  siiikII  hiinps 
iked.  After  thi-  shikill^  U  compicteil  kcc])  the  piiste  cDVeivd 
vater.  Tlie^tr  stock  pi-eimrHtiuiis  ciiii  hi-  k<'i>l  fur  ui>  iiiiieliiiite 
f  water  is  added  to  replin-e  that  l<»st  hy  eva]><iratioii.  Both 
I  Ih'  stirred  very  thoroughly  Ix-fore  takiiij:  any  out.  lloth  tin- 
-  Hilp)iale  add  the  lime  should  l)e  diluted  hefore  they  jut  <-oiii- 
as  the  physieiil  eoiidition  of  tJie  riiisHii-e  varies  givatly  aicord- 
the  manner  of  niakinj;.  and  its  etfcTliveiiess  is  in  a  inrfp'  lieffive 
lent  on  its  physieal  Ltindition.  A  poorly  made  Ilonleaiix  mlx- 
ettle^  cpijrkly,  is  mon?  apt  to  clofj  tlie  nozzles,  and  dix's  not 
■  so  well  to  the  foliiige. 


eonvenienw  in  making'  and  handling  tiie  niixtnn-  t\  platform 
nough  to  permit  the  spray  cart  to  he  driven  nniliTiicatli  shonhl 
\t.  (See  fig.  K)  This  >lionld  lie  l.H-iii.-d  n.-nr  tli,-  water  snpj.ly. 
^iblejso  that  water  can  Ih-  punipeil  din-'lly  iiilo  the  imrrels  on  it, 
e  platfonn  place  the  r-tock  Imrrels  anil  iwo  other  dilntion  Imr- 
A  liose  or  trongh  should  lead  from  Uiese  barrels  to  tlie  sprav 

To  make  SO  gidlons  of  liordeanx  mixtniv  according  to  tlio 
I  formula  advised  on  page  liO,  stir  well  Iwth  stock  solutions, 
into  one  dilution  liitnel  U  gallons  of  the  copi>er-siilphate  solu- 
nd  add  water  to  make  -J't  gallons.  Strain  into  the  other  dilu- 
larrel  3  gallons  of  the  lime  milk  and  add  witer  t 
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gallons.  Then  allow  both  to  run  together  through  a  strainer  ini 
the  spray  tank.  Stir  well  and  apply  at  once.  To  make  the  4-4-5< 
formula  take  2  gallons  of  each  stock  preparation. 

COST  OF  SPEAYIHG. 

The  cost  of  sj)raying  will  vary  greatly  in  diflferent  sections,  accord- 
ing to  cost  of  materials,  efficiency  of  labor,  etc.  The  first  cost  of  i 
power  sprayer  similar  to  that  described  in  this  bulletin  will  \)e  about 
$150.  The  cost  of  applying  the  mixture  can  be  reduced  by  thoro!i^ 
organization  and  the  use  of  lalwr-saving  appliances.  Stewart,  in 
experiments  on  Ixmg  Island,  found  the  cost  of  seven  applications  br 
hand  to  be  $0.50  per  acre,  while  Selby,  in  Ohio,  computed  the  cost  of 
the  same  number  of  applications  by  hand  to  be  $7.70  per  acre.  Id 
the  writer's  experience,  hand  work  has  been  fully  as  expensive  as  thesp 
figures  indicate,  but  spraying  by  machinery  has  been  cheaper.  Tint 
wages  of  the  operator  were  $2  i>er  day,  his  helper  was  paid  75  cents 
})er  day,  and  the  teams  cost  $2.25  per  day,  a  daily  total  for  labor  of 
$5.  On  the  average,  15  acres  per  day  were  sprayed,  niakiii|r  the 
JalK)r  cost  :i8  cents  per  acre.  Assuming  that  100  gallons  per  acre 
were  applied,  the  bill  would  be: 

(\)j>IK*r  sulphate,  (5  i)ouiuls,  at  7  c*ent8  i)er  pouud $ittf 

Liiiio.  12  pounds,  at  1  cent  \h}v  ixniud .12 

Total  cost  of  material .5* 

Total  cost  of  labor .3 

Cost  per  acre  of  each  application -^ 

Cost  \)vv  acre  of  six  applications aS 

Tliere  sliould  be  added  for  interest  on  investment,  repairs,  an(^d^ 
preciation  of  outfit,  $1  per  acre,  which  increases  the  total  cost  \o^^] 
jHT  iicre. 

PROFITS. 

l^ofessor  Stewart  obtai'ned  a  net  profit  of  $163.50  per  acre  fr* 
sj)rayiiig  eucuinbers  on  I^ong  Island.     In  the  experiments  at  Charte-Bf 
ton.  S.  (\,  conducted  by  the  writer  in  1905,  the  crop  of  about  1 
baskets  per  new  was  wortli  aln^ut  $115  net,  and  nearly  this 
amount,  plus  the  cost  of  cuhivation,  would  have  been  lost  had 
iuof  iH)t  been  attempted  on  account  of  the  severity  of  the  di 
The  cucumber  and  melon  crops  as  usually  grown  represent  int 
cuhur(»  and  a  large  money  value  per  acre,  which  justifies  consid 
expenditure  for  protection  by  spraying.     Half-hearted  or  misdirec 
eflforts  will  not  succeed,  but  onlv  add  to  the  loss. 


'( 
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SPEAYIHG,  A  FORM  OF  IHSUEAHCE. 

hile  the  diseases  described  in  these  pages  do  not  occur  every  year, 
rience  has  shown  that  they  recur  frequently,  and  in  years  of 
us  epidemics  the  profits  from  spraying  are  so  great  that  the 
'er  can  aflford  to  spray  regularly  as  an  insurance  against  loss, 
instance,  the  profits  from  the  spraying  done  in  1005  at  Charleston 
pay  for  repeating  the  work  every  year  for  at  least  eighteen  years. 

WHSH  TO  BEGIH  SPEAYIHG. 

order  to  l>e  absolutely  safe,  it  is  best  to  make  the  first  applica- 
early,  when  the  \dnes  lx>gin  to  run,  as  it  is  nearly  impossible  to 
a  downy  mildew  after  it  is  once  established  in  a  field.  A  grower 
understands  the  relation  of  warm  and  moist  weather  to  the  dis- 
and  will  watch  carefully  for  the  first  apijearance  can,  however, 
one  or  two  of  the  earlier  applications  in  dry  seasons.  The  date 
ie  first  appearance  varies  greatly  in  different  seasons  and  is  not  a 
guide. 

nrTEEVAL  BETWEEN  SPEAYIHGS. 

ft 
lere  is  also  room  for  some  judgment  as  to  the  proper  interval 

een  sprayings.  If  the  vines  are  growing  very  slowly  and  the 
her  is  dry,  once  in  ten  days  will  .l)e  sufficient.  As  the  critical  time 
•caches  and  the  blight  is  actually  in  neighboring  fields,  closer 
ition  nuist  be  given  and  the  spraying  should  be  repeated  weekly, 
le  vines  are  growing  rapidly,  this  is  not  often  enough,  and  it  is 
T  to  spray  twice  a  week.  The  aim  should  be  to  keep  all  the  leaves 
acted  by  a  covering  of  the  Bordeaux  mixture.  There  is  a  tend- 
to  relax  vigilance  toward  the  end  of  the  season,  but  this  should  l)o 
ied.  A\Tien  the  disease  is  in  the  field  and  all  around,  more  pro- 
on  should  be  given  the  vines. 

EFFECT  OF  BOEDEAUX  MIXTTJEE  ON  THE  FETHT. 

le  possibility  of  objection  being  made  to  the  stain  of  the  Bordeaux 
:ure  on  the  fruit  has  been  considered.  In  the  case  of  cucuml)ers, 
Fruits  are  so  protected  by  the  leaves  and  develop  so  rapidly  that 
i  stain  appears,  and  this  is  easily  rubiwd  off.  Several  thousand 
els  were  harvested  from  the  fields  sprayed  in  1904  and  lUOo  and 
bjection  was  made  by  the  purchaser's  to  the  slight  stain.  Such 
*tions  have  no  valid  foundation,  for  it  has  l)een  conchisivelv 
>nstrated  that  there  is  no  danger  of  poisoning  from  eating 
(red  fruits.  Even  were  the  skins  eaten,  which  is  not  true  with 
ns  and  cucumbers  (except  in  the  case  of  pickles),  an  enormous 
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quantity  would  have  to  be  eaten  l)efore  any  appreciable  amount  of 
copper  could  be  taken. 

CONTEOL  IH  THE  GEEEITHOUSE. 

Both  downy  mildew  and  anthracnose  attack  cucuml3ers  grown 
under  ghiss  and  sometimes  do  much  injury.  It  should  be  less  diffi- 
cult, however,  to  prevent  these  diseases  in  a  gre<Mihouse,  where  the 
conditions  are  more  fully  under  control,  than  in  the  op(*n  field.  The 
houses  are  sometimes  started  early  in  the  fall,  while  outdoor  crops 
in  the  neighborhood  ar<»  still  affected  by  disease.  There  is  es{>ec*ial 
danger  in  such  cases  that  downy  mildew  or  anthracnose  will  gain  a 
foothold  and  persist  through  the  winter,  making  the  greenhouse  a 
center  for  the  infection  of  near-by  fields  the  next  spring.  In  a 
locality  where  these  disc^ases  prevail  it  would  l>e  well  to  burn  snl])hur 
in  the  houses  before  any  plants  are  put  in,  lK»aring  in  mind  that  its 
fumes  are  very  destructive  to  all  vegetation,  (xive  the  l^ds  a  thorough 
cleaning,  and  whitewash  all  exposed  walls  and  woodwork.  The 
management  of  the  houses  is  an  important  factor  in  controlling  these 
troubles.  I^ack  of  ventilation  and  overwatering  favor  the  spread  of 
disease,  but  where  the  re<piirements  of  the  cucumber  crop  are  fully 
understood  fungi  rarely  give  much  trouble.  Should  anv  ap|HMir, 
spraying  with  Bordeaux  mixture  must  be  resorted  to.  The  3-G-50  I 
formula,  advised  on  page  20,  should  l)e  used,  an<l  the  mixture  should 
l)e  applied  thoroughly.  It  is  important  that  the  lower  as  well  as  the 
upper  sides  of  the  leaves  be  covered.     Repeat  the  applications"*w(»ekly. 

Powdery  mildew  of  the  cucumber,  a  white  surface  covering  of  the 
leaves,  is  common  in  some*  houses.  Its  prestMice  indicates  excessive 
moisture  and  lack  of  ventilation.  The  l)est  remedv  is  attention  to 
these*  points,  together  with  the  evaporatiem  of  suli)hur,  In'st  accom- 
plished by  making  flowers  of  sulphur  into  a  paste  and  applying  this 
to  the  hot-water  pipes  or  evaporating  it  in  a  shallow  pan  placed  on 
a  sand  bath. 
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OKRA:  ITS  CULTURE  AND  USES. 


nrTRODUCTioir. 

^^rom  time  to  time  the  list  of  American  garden  crops  has  been 
reased  either  by  the  addition  of  one  already  in  use  in  the  Old 
irld  or  by  the  improvement  and  domestication  of  our  wild  species, 
the  case  of  okra  the  former  is  true,  as  it  has  l>een  in  use  in  the 
(literranean  regions  for  centuries.  In  the  Southern  States  it  has 
n  extensively  used  for  many  years,  but  up  to  the  present  time  has 
n  cultivated  to  only  a  slight  extent  in  the  middle  and  northern 
tion  of  this  country. 

)kra  has  no  great  food  value,  and  it  is  not  probable  that  it  will 
r  become  a  very  important  croj)  commercially.  l)ut  a  few  plants 
m  a  desirable  addition  to  the  vegetable  garden.  It  is  used  prin- 
ally  for  flavoring  soups  and  preparations  wh(4vin  meat  forms  an 
portant  part,  and  to  these  it  adds  a  very  pheasant  taste  and  nnici- 
^nous  consistency.  Some  persons  may  not  enjoy  the  fhivor  of 
ra  at  first,  but  after  eating  a  few^  times  of  dishes  containing  it  a 
ite  for  it  is  acquired. 

BOTAmr  AVD  GEOGEAPHY  OF  THE  PLANT. 

Okra,  or  gumbo,**  as  it  is  commonly  called  (IlihlscuH  csruJentus  L.), 
a  tropical  annual  belonging  to  the  order  Malvaicne.  This  order 
Judes  some  important  economic  plants,  of  which  cotton  and  okra 
ve  the  greatest  commercial  value,  and  such  ornamentals  as  the 
Litilons  and  many  varieties  of  hibis(;ns.  The  okra  plant  somewhat 
emblems  that  of  the  cotton,  though  having  nnich  larger  and  rougher 
ves  and  a  thicker  stem.  Its  flowers  are  similar  to  those  of  the 
ton  in  size,  shape,  and  color,  are  always  single,  and  there  is  very 
le  variation  between  those  of  different  vai-ieties. 
rhe  original  home  of  the  okra  plant  is  not  definitely  known,  but  it 
jither  Africa,  the  West  Indies,  or  Central  America.    De  CandoUe, 

a  Sometimes  Rpelled  '*  gouiba^ 
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after  a  discussion  of  the  matter,  concludes  that  okra  must  have  ha 
its  origin  in  Africa,  since  it  is  mentioned  as  having  been  under  cult 
vation  by  the  Egyptians  as  early  as  1216  A.  D.,  long  before  the  dh 
covery  of  America.  The  fact  that  many  tons  of  okra  pods  ar 
annually  grown  and  consumed  in  Turkey,  the  northern  part  oi 
Africa,  and  the  Mediterranean  region  generally,  and  that  their  use  ii 
America  is  limited  to  recent  years,  would  tend  to  strengthen  tk 
theory  of  African  origin. 

Reference  to  the  American  seed-trade  catalogues  will  show  that 
okra  is  entered  therein  under  more  than  fifty  varietal  names,  the 
greater  number  of  which  are  synonymous.    The  pods  have  found  u* 
throughout  the  Southern  States,  especially  near  New  Orleans,  where 
the  employment  of  Creole  cooks  has  created  a  greater  demand.    While 
tlie  commercial  value  of  this  crop  is  at  present  not  great  in  thii 
country,  the  demand  is  constantly  increasing.     It  is  the  purpose  in 
this  bulletin  to  encourage  a  more  general  distribution  and  use  of  obi 
by  giving  cuUural  hints,  descriptions  of  a  few  of  the  leading  wit 
ties,  and  directions  as  to  some  of  the  methods  of  preparing  the  pods 
for  food. 

Okra  may  be  grown  throughout  the  greater  portion  of  the  Unitrf 
States,  but  only  one  crop  can  be  produced  during  a  season  in  the 
northern  part  of  the  country.  In  the  region  around  New  Orleans 
successive  plantings  are  made  and  a  constant  supply  is  maintainei 
Tlie  plant  is  of  a  tropical  nature  and  will  not  endure  frost,  but  tb 
pods  begin  to  be  produced  very  soon  after  the  plants  start  into  rapM 
ofrowth  and  continue  to  form  for  several  weeks,  especially  if  all  pojfc 
arc  removed  while  young  and  no  seeds  allowed  to  ripen  upon  tk 
plants. 

THE  SOIL  AND  ITS  FBEFAKATION. 

The  soil  upon  which  okra  can  he  most  successfully  grown  is  a  rki 
mellow  loam,  plowed  rather  deeply  and  well  worked  over  with  p* 
verizing  tools.  After  the  seedlings  become  established  and  therofl<s 
get  a  firm  hold  of  the  soil,  the  growth  is  very  rapid  and  a  Ifp 
amount  of  available  plant  food,  especially  of  a  nitrogenous  nature.^ 
re(]uired.  Quick-acting  commercial  fertilizers  may  be  applieJ  * 
moderate  quantities,  but  these  should  be  well  mixed  with  the  *«• 
The  same  conditions  that  will  produce  good  cotton  or  com  vill'* 
found  suitable  for  the  production  of  okra. 

PLANTING  THE  SEED. 

Throughout  the  Northern  States  planting  should  be  done  as  ctfy 
as  possible  in  spring,  or  as  soon  as  the  soil  is  warm  enough  fofw' 
planting  of  general  garden  seeds.     In  the  Southern  States,  whtf**, 
continuous  supply  is  desired,  successive  seedings  of  four  or  five  ^^ 
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apart  should  be  made.  Plant  in  rows,  3 J  feet  apart  for  the  dwarf 
types  and  4-J  feet  for  the  larger-growing  varieties.  Scatter  the  seeds 
in  drills,  or  plant  loosely  in  hills,  as  with  corn,  and  cover  to  a  depth 
of  1  or  2  inches,  according  to  the  compactness  and  moisture  content 
of  the  soil.  The  seeds  may  he  planted  with  any  good  seed  drill,  but 
when  placed  in  hills  they  should  be  separated  3  or  4  inches  to  allow 
space  for  the  development  of  the  stems.  If  the  soil  is  reasonably 
warm,  germination  will  take  place  within  a  few  days,  but  should  there 
be  a  heavy  rainfall  in  the  mean  time  the  soil  should  l)e  lightly  culti- 
vated between  the  rows  and  the  crust  broken  over  the  seed  by  means 
of  an  iron  rake. 

CXJITIVATION. 

As  socm  as  the  plants  are  well  established  they  may  be  thinned  to 

three  or  four  in  a  hill,  or,  if  grown  in  drills,  to  12  or  14  inches  for 

ihe  dwarf  and   18  to  24  inches  for  the  larger  growing  varieties. 

AVhere  vacant  places  occur  from  failure  in  germination  they  may  be 

filled  in  by  transplanting.     Cultivate  as  in  the  casc»  of  corn  or  cotton, 

keeping  the  ground  well  stirred  and  the  surface  soil  loose*,  especially 

^vhile  the  plants  are  small.     After  the  leaves  l)egin   to  shade  the 

ground,  very  little  cultivation  is  necessary  except  to  keep  the  land 

free  from  weeds.     A  poor  soil  and  insufficient  moisture  will  yield  pods 

of  inferior  size  and  quality,  and  irrigation  may  often  lx»  desirable  in 

order  to  produce  a  marketable  crop. 

Okra  is  sometimes  grown  as  a  mixed  crop  with  cotton,  the  okra 
being  removed  before  the  cotton  begins  to  mature;  but  this  practice  is 
not  to  l)e  reconnnended,  as  both  crops  draw  Iieavily  upon  the  nitrog- 
enous matter  of  the  soil.  The  okra  plants  will  usually  continue  to 
grow  until  late  in  the  season,  but  after  a  time  the  pods  are  not  so 
large  or  tender  as  those  produced  earlier  in  the  season.  As  the  pod 
is  the  only  part  of  the  plant  ordinarily  used  for  food,  it  is  desirable 
to  secure  a  rapid  and  continuous  growth  in  order  to  produce  the 
greatest  quantity  of  marketable  pods. 

GATHERING  AND  MAB££TING. 

As  soon  as  the  plants  begin  to  set  fruit  the  pods  should  l)e  gathered 
each  day,  preferably  in  the  evening.  The  flower  opens  during  the 
i^ight  or  early  morning  and  fades  after  a  few  hours.  The  pollen  must 
be  transferred  during  the  early  morning,  and  the  pod  thus  formed 
^'ill  usually  be  ready  for  gathering  during  the  latter  part  of  the 
following  day,  although  the  time  required  to  produce  a  marketable 
pod  varies  according  to  the  age  of  the  plant  and  the  conditions  under 
^hich  it  is  grown.  The  pods  should  always  be  gathered,  irrespective 
^i  size,  while  they  are  still  soft  and  before  the 
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Figure  1  sliows  a  flower,  together  with  the  pods  formed  the  two 
jjrevious  morning,  the  niidillc  one  of  whioh  is  in  the  proi)er  condition 
for  gathering.  TIr'  fiill-giown  pods  shown  to  the  right  and  left  of 
tlie  flower  were  from  those  allowed  to  mature  for  seed.  The  pods. 
after  being  gathered  in  large  baskets,  are  sorted  and  jilac^d  npim  the 
market  in  pint,  quart,  and  half-jx:ck  Iterry  bo.\es.  To  be  in  firsl- 
class  condition  the  pods  shoidd  i-each  the  consmner  within  thirty-six 
hours  after  having  Iwen  gathered,  but  may  be  kept  for  ?*veral  days  in 


eold  storage  or  bv  moisleiiing  and  s])re!i(ling  them  thinlv  ii]x>n  wood 
tray.^  in  a  n«,l  <-,'.|IiM'.  The  |»hIs  should  never  Ik>  sbipiH-<l  in  tightly 
i-losed  erales  or  in  jrieiil  built.  a>  tliev  have  a  teiidenev  to  beeonw 
heated. 


If  okra  is  to  be  gio 
planted,  or  if  more  ili 
arated  from  ihe  <itti<rr 


CTTLTIVATIOir  FOB  SEES. 

■own   tor  see.' 


eed  alone,  only  one  variety  should  Iw 
Viiriety  is  grown  each  should  W  «p- 
isi  oiie-fuiirth  mile  to  pn^vent  mixing- 


When  several  varieties  of  okra  are  grown  near  each  other  no  seed 
should  be  saved  except  that  produced  by  the  method  of  bagging  and 
hand  pollination.  To  secure  seed  in  this  way  is  a  rather  simple  mat- 
ter when  only  a  small  quantity  is  required,  as  the  pods  formed  on  a 
single  day  when  the  plants  are  at  their  best  will  produce  enough  seed. 
The  bags  should  be  tied  over  the  flower  buds  in  the  evening  and  the 
x)llen  transferred  early  the  following  day.  Replace  the  bags  imme- 
liately,  as  an  insect  or  the  wind  may  at  any  moment  bring  to  the 
lower  the  pollen  of  another  variety.  After  going  over  all  the  flow- 
irs  of  a  variety  it  is  well  to  return  to  the  first  three  or  four  and  repol- 
inate  them  in  order  that  they  may  receive  pollen  from  different 
ndividual  flowers  of  the  same  variety  and  to  insure  perfect  fertiliza- 
tion. Before  beginning  upon  another  variety  the  brush  used  for 
Iransferring  the  pollen  should  be  thoroughly  cleaned.  If  a  brush  is 
not  available,  use  a  portion  of  a  young  leaf,  folded  together  between 
the  thumb  and  finger,  to  convey  the  pollen.  This  improvised  brush 
should  be  discarded  and  a  new  one  ad()pted  for  each  variety.  The 
bags  need  remain  only  during  the  day  oh  which  the  pollen  is  trans- 
ferred and  may  be  replaced  by  a  tag  to  mark  the  pod.  The  seed 
J^hould  remain  on  the  plant  until  fully  ripe. 

The  common  bumblebee  is  a  frequent  visitor  to  the  flowers  of  the 
okra,  and  a  single  bee  was  on  one  morning  observed  to  pollinate  over 
oOO  flowers,  comprising  more  than  50  separate  samples.  In  this 
instance  practically  every  flower  in  the  field  was  visited  and  polli- 
iiated,  although  no  pollen  had  previously  been  transferred.  This 
objjervation  demonstrated  the  necessity  of  great  can*  to  prevent  cross- 
pollination.  Our  variety  tests  with  okra  have  shown  that  seed  grow- 
ers have  not  always  succeeded  in  keeping  the  varieties  separate,  and 
as  a  result  there  has  been  a  gradual  blending  together  of  all  the  sorts. 
In  many  of  the  samples  all  the  sorts  usually  grown  are  represented. 

IHSECT  ENEMIES  AND  THEIR  CONTROL. 

Thus  far  no  especially  injurious  insects  have  been  reported  for 
the  okra  crop.  Several  species  have  l)een  ol)served  worlcing  on  the 
plants  by  Dn  F.  H.  Chittenden,  of  the  Bureau  of  Entomology, 
but  none  is  particularly  injurious.  Among  tliese  are  leaf  hoppers, 
aphides  or  plant  lice,  plant  bugs,  and  some  forms  of  caterpillars.  The 
Wlworm  and  other  cotton-feeding  insects  also  aifect  okra.  For 
information  on  this  subject  apply  to  the  Bureau  of  Entomology. 

USES. 

The  principal  use  of  okra  is  in  soups  and  various 
tions  in  which  meats, form  an  important 

282 


Large  pods  dried  for  wlnte: 


gumbo  soups,  to  which  the  young  pods  impart  an  excellent  fl 
l)esides  giving  a  pleasant  i 
laginous  consistency.  'Die  y 
seeds  are  occasionally  cookt 
the  same  way  as  green  peas 
the  very  young  and  tender 
are  boiled  and  served  as  a 
with  French  dressing.  Botl 
the  stem  and  the  mature  [hk! 
tain  a  fiber  which  is  employ 
the  manufacture  of  paper. 

In  countries  where  large  < 
titles  of  the  pods  are  const 
they  are  dried  and  preservi 
be  used  during  the  part  o 
year  when  a  fresh  supply  cii 
l)e  obtained.  There  are  se 
methods  of  drj'ing  the  pods, 
one  of  these  the  po<Is  are  ciil 
slices   crosswise   and    nbout 

half  inch   thick;   the  slices  are   then   spread   upon   muslin-coi 

frames  and  dried,  after  which  the 

okra  is  stored  in  thin  bags  until 

re<iuired  for  use.    By  another  and 

a  more  common  method,  the  very 

young    pods    are    strung    upon 

coarse  threads  and  hung  up  to 

dry    (fig.  -2).     In   Turkey  alone 

there  are  tons  of  the  pods  pre- 
served in  this  manner  each  year. 

A  variety  much  used  for  drying 

is  that  known  as  petite  ffiimho. 

or  small  okra.     The  pods  of  this 

variety   are   selected    when   only» 

about  one-half  inch  in  length  and 

of     uniform     size.     These     aie 

strung  on  a  string  of  coarse  filler 

and  hung  up  to  dry  (fig.  3). 

No  copper,  brass,  or  iron  cook- 
ing vessels  should  Ik"  employed  in 

preparing  okriu  as  the  metal  will 

be  absorl^ed  and  the  pods  discol-  .„..,_.. 

•__,  ,         !  .  Vui.  3.— Small  pods  dried  for  wlnW 

■nrwl  or  even  rendered  iwisouoiis. 
The  cooking  should  be  done  in  agate,  ]iorcelain,  or  earthen  ware. 
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KETH0D8  OF  PBEPAEIHO. 

Following  are  recipes  for  a  few  of  the  preparations  of  which 
rms  a  part.  With  two  exceptions,  they  are  all  taken  from  the 
le's  (New  Orleans)  Creole  Cookbook. 

OX&A  80T7P. 

ids  of  beef,  without  fat  or  bone; 
of  okra,  eliopped  fine: 
urth  iK>nnd  of  butter ; 
•ts  of  cold  water; 
n,  Alk'ed  and  chopped; 
nd  pepper. 

e  beef  into  nmall  pieces  and  season  well  with  pepper  and  salt.    Fry  it  in 
kettle  witli  the  onion  and  butter  until  very  brown.     Then  add  the  cold 
id  let  it  simmer  for  an  hour  and  a  half.    Add  the  okra.  and  let  it  simmer 
3r  three  or  four  hours  longer. 

WINTER  OKBA  S0T7P. 

of  good  New  Orleans  okra ; 

of  tomatoes; 

ns,  chopped  fine; 

^spoonfuls  of  butter ; 

n  oysters; 

?siXK)nfuls  of  rice ; 

pepper  pod,  without  the  seeds. 

the  onions  and  fry  them  in  the  butter.  Wasli  the  rloe  well,  then 
i  onions,  tomatoes,  and  i)epi)er  together  In  alK>iit  thrive  quarts  of  water 
pint  of  oyster  water,  for  about  thrw*  hours,  stirring  frcniuently.  Ten 
before  serving  add  the  okra  and  let  It  coino  to  a  boil.  Then  drop  In  the 
boil  up  once,  and  ser\'e. 

OKRA  OXJMBO. 
ken; 

n; 

ilf  pod  of  red  pepper,  without  the  seeds ; 

I  of  okra,  or  about  50  pods ; 

e  slices  of  ham ; 

leaf; 

S  of  thyme  or  parsley ; 

Bflpoonful  each  of  lard  and  butter ; 

nd  cayenne  to  taste. 

and  cut  up  the  chicken.  Cut  the  ham  into  small  squares  or  dice  and 
J  onion,  parsley,  and  thyme.  Skin  the  tomatoes  and  cliop  fine,  saving 
ft.  Wash  and  stem  the  okras  and  slice  into  tliin  layers  of  one-half  inch 
*at  the  lard  and  butter  into  the  soup  kettle  and  when  hot  add  the  chicken 
bam.  Cover  closely  and  let  it  simmer  for  alnrnt  ten  minut(»s.  Then  add 
>ped  onions,  parsley,  thynus  and  tomatoes,  stirring  frequently  to  prevent 
g.  Then  add  the  okras,  and  when  well  browned  add  the  Juice  of  the 
H,  which  imparts  a  sui)erior  flavor.  The  okra  la  Jftg^^tUggt^g^^  ia 
i  scorch  if  not  stirred  frequently.  For  this 
;2 
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fry  the  okras  separately  in  a  frying  pan,  -seasoning  with  the  pepper,  cayenne, 
and  salt,  and  then  add  them  to  the  chicken.  Equally  good  results  may  be  ob- 
tained with  less  trouble  by  simply  adding  the  okra  to  the  frying  chicken  and 
watching  constantly  to  prevent  scorching.  The  least  taste  of  a  **  scorch  "  spoils 
the  flavor  of  the  gumbo.  When  well  fried  and  browned,  add  about  3  quarts 
of  boiling  water  and  set  on  the  back  of  the  stove  to  simmer  for  about  an  hour 
longer.  Serve  hot  with  nicely  boiled  rice.  Round  steak  may  be  substituted  for 
chicken,  but  it  must  he  borne  in  mind  that  the  chicken  gumbo  is  the  best 
flavored. 

Another  recipe  for  okra  gumbo  which  is  very  similar  to  the  one 
just  preceding,  the  manipulation  being  practically  the  same,  is  as 
follows : 

1  quart  of  tomatoes,  sliced ; 

2  pounds  of  good  beef,  cut  in  small  pieces ; 
2  quarts  of  okras,  sliced ; 

4  tablespoonfuls  of  butter ; 
One-half  iK)und  of  corned  ham  or  pork,  cut  up ; 
Small  pie<?e  of  red  ix*pper,  without  the  seeils ; 
Spray  of  parsley. 

OKBA  SAI.AD. 

Boll  the  young  okra  pods  whole.     When  cold,  dress  with  vinegar,  wdt  and 
pepi>er,  or.  if  preferred,  use  plain  French  dressing  and  serve  very  cold.    This  Is  f 
a  most  delightful  summer  salad,  the  okra  being  verj'  cooling. 


BOILED  OKBA. 

1  quart  of  young  okra ; 
1  tablespoonful  of  vinegar; 
Salt  and  pepiwr  to  taste. 

Wash  the  okra  well  in  cold  water  and  place  in  a  porcelain  or  agate  sauoepaft 
Add  a  pint  of  water  and  a  teaspoonlul  of  salt.  Cover  the  saucepan  'and  let  the 
okra  simmer  for  about  half  an  hour.  Place  in  a  dish,  season  with  salt  uA 
|)epper,  pour  over  the  okra  a  tablespoonful  of  tarragon  vinegar,  and  set  to  codL 
Serve  as  a  salad  with  roast  meats,  etc. 

BAKED  GUMBO. 

Place  a  thin  layer  of  rice  in  a  l>aking  dish,  add  a  layer  of  sliced  okra,  tbeii 
layer  of  sliced  tomatoes;  add  salt,  i>opper,  a  little  currie,  and  a  small  lump  if 
butter.  Kepoat  with  alternate  layers  of  rice,  okra,  and  tomatoes  until  tbe  diife 
is  filled.  ToviM-  and  l»ake  in  the  oven  until  the  rice  is  thoroughly  ooolBHi 
Remove  cover  and  brown  on  top.  Serve  in  the  baking  dish.  The  rice  should  l0 
washed  in  cold  water  l)efore  using,  and  the  okra  pods  and  tomatoes  wasbedlBi 
sliced  rather  thinly. 

VARIETIES. 

There  are  three  general  tyi)es  of  okra,  viz,  tall  green,  dwarf  gXMOy 
and  lady  finger. 

Each  of  thes(»  is  a<riiiii  divided  according  to  the  length  and  color 
of  the  pods,  making  in  all  six  classes  or  varieties,  namely,  tall  greeiif 
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>od :  tall  green,  short  pod :  dvfarf  frrwii.  lonp  pod :  <lwiii-f  frrwii, 
pod:  lady  finger,  white 
ind  lady  finger,  grwn  pod. 
nriations  Inmi  these  nn> 
V  the  residts  of  mixtures, 
p  ci'osses  or  hvbriils  I>eiiig 
d.  Tlii-se  mixtiiivs  mo 
separati'd  and  rcferi'ed  to 
ireiit  tyix-,  and  a  little  al- 
n  to  nigiiin;:  and  selw- 
is  iH'ccssiiry  in  order  tn 
the  variotii's  \mn'.  It  is 
iai  that  the  varietal  strain 
I  I>e  pniv  in  order  that  a 
-m  and  market  a  bio  lot  of 
nay  be  produced. 

ICBIFTIOH  OP  TYPES. 


{^een. — Height  of  plant, 
feet :  habit  of  growth,  np- 

iiot  spreading,  sometimes 
ling  near  the  ground,  but 
nis  erect :    leaves  liirgi',  Ixn- 


<l.  5. — Tall  irrMD.  ■1iort-|iod  )ypi 

arf  green,  long  pod. — Pods  long,  S  to  4 


i'v:.i.     Tall  mwn.  l.niKiH-i  lyiw. 

Ill  long  peliiiles:  ]iim|s  in  a.xils 
of  leaves,  on  short  stem;  eolnr 
nf  i)..<ls.  gm>n. 

Tnll  ,ir.-r„.  h„„,  ;„„/.— pods 
long.  ;t  to  :.  inches  when  ready 
flic  marketing.  7  to  II  inehes 
when  iiialiire:  live-eighths  to 
li  inches  in  diameter;  .1  to  S 
H.led.     (Fig.  4.) 

'full  {/rrr/i,  xliiirt  />"(/.— Pods 
>li(irt,  15  to  -1  inches  when 
ready  for  marketing.  .">  to  5 
inches  when  mature:  I  to  1 
inches  in  iliameter:  T  to  11 
sided.      (Kig.  :..) 

Dwarf  green. —  Height  of 
plant.  -JO  inches  to  ;U  feet; 
habit  of  growth,  biishy,  spread- 
ing from  near  the  ground; 
leaves  ratlier  small,  on  blender 
pctiotes;  ] 
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of  a  lighter  color  than  eitln 
between  the  varieties  of  llii- 
tyi>e  is  found  in  the  color  of 
the  pods.  Pods  4  to  5  iiirlu-^ 
long  when  ready  for  giiih^T 
mg,  fi  to  10  inches  when  rii:(- 
tiire :  three-fourths  to  I  1 
inches  in  diameter  when  niu- 
tiire;  slightly  7  to  8  anfrleii: 
■and  covered  with  numerous 
tujft  hairs.     fFig.  8.) 

Ladi/  fnger,icbit<:  pod.— 
Pods  greenish  white  or  ncarh 
white. 

La(ty  fnr/er,  rfreen   fx'- 
Pods  pale  green,  in  soini'  ■■n-i- 
nearly  pui-e  green. 

mPOaiBD  VABLETIES. 

The  following  varietipH  ol 
okra  have  l)een  imported  hy  llie 
Department    of    Agriculture. 


laliire;  five-eighths  to  li  inches  in 
diameter;  5  to  8  sidetl,  tapr- 
iiLg  to  point  at  blossom  einl, 
imiiit  usually  niired  inward 
(uward  the  stem  of  the  plant; 
leaves  deeply  cleft  or  divided 
(Fig.  6.) 

Dwarf  f/retn.  short  pod.— 
I'otls  short.  1|  to  3  incbft^ 
when  ready  for  marketing,  8 
lo  (!  inches  when  mature;  I) 
to  i*!  inches  in  diameter  when 
fully  grown;  7  to  12  aded; 
leaves  large,  ahnost  entire. 
(Fig-  7.) 

Lady  finger. — Height  iif 
l)l;iiir,  iiiwut  3  feet,  very  miidi 
liranched  and  of  bushy  haliit: 
liaves  large,  borne  on  long 
|ii'lioles,  the  lower  ones  somc- 
linies  more  than  2  feet  in 
li'iigth.  The  entire  plant  is 
]■  (yi>('s.     The  onlv  dielincliwi 


le.  ISflO.     [)oniit«I  by 


e  serial  numbei-s  are  tiiken  from  the  various  inventories  of  the 
partment. 

1.  From  Algeria.  Roceiveii  tliroiigh  Mr.  W.  1 
Doctor  Trabut  governiueut  l>otunlBt  of  Alg 
rhe  above-named  importation  is  known  as  "  White  Louisiana." 
ther  dwarf;  2  to  24  feet  high;  spreading.  P»>ds  8  to  10  inches 
g  when  fully  giown,  slightly  curved  and  tapering  at  the  point; 
faw  of  £)ods  almost  smooth,  slightly  7  or  S  angled,  pale  green  or 
H)Bt  whitf.  This  va 
tender  and  keep  n-- 
rkahly  well.  Lady 
fer,  white-pod  tvpe 
!■  S). 

S.  From  Sniyrim.  Hi'- 
celved  tlirnugh  Mr. 
W.  T.  Swluclc. 
1890.  SeeilK  |nu-- 
ebnsed  from  ii 
Greek  gurdciier, 

rhis    variety    is    ;i 
(d  grower,  reaching 
height   of   about   4 
t.     The   leaves   nv 
•rage     size,       Pod>- 
g  and  slender.  U'- 
8  or  10  inches  in 
^th    and    only    thrw-fnnrlhs    in    diameter;    very    tender;    free 
on  strings:  and  of  a  light-green  color.     It  is  very  productive  and 
s  in  a  comparatively  short  time  after  planting.     Tall  green, 
It^pe. 
n  Kambn.  np.ir  Siiijniii.     Itei-eired  Ihroucli  Mr.  VV.  T.  Swlncle,  1899. 


variety  grows  to  a  height  of  alxiut  4  feet,  with 
The  leaves  are  average  size,  rich  in  color,  and  abun- 
B  pods  ai'e  3  to  fi  inches  long,  three- fourths  inch  in  diameter, 
ndi>d.  A  m«Kjer«te  producer,  and  the  pods  are  not  so  tender 
a  others.     Tall  green,  short-pod  type. 

Q  Al<lln,      Rei-elved  Itirougb  Mr.  \V.  T.  Swinglp,  1800.     This  is  a  dwarf 

r,  growing  only  about  20  Incbes  lu  belgbt. 

s  are  3  to  fi  inches  in  length  when  mature,  blunt  at  point, 

Ended,  and  must  be  gathered  while  quite  small,  as  they  soon 

Uiogh  and  stringy.     While  this  variety  proiiuces  only  a  mod- 

J6p  and  continues  but  a  short  time,  it  is  worthy  of  cultivation 

larliness  ajid  may  be  discarded  after  the  other  varieties  come 
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into  bearing.     Dwarf  green,  short-pod  type,  of  which  it  is  an  early 
selection. 

P.906.  From  Venice,  Italy.  Received  through  Messrs.  Lathrop  and  Fairchild. 
1809.  Grown  from  seed  imported  from  Constantinople  into  Venice  from  tlie 
monastery  of  San  Lazare. 

This  variety  grows  alK)iit  4^  feet  high ;  stems  slender.  The  ixxk 
are  6  to  10  inches  long  and  five-eighths  inch  in  diameter,  7  or  8  sided, 
very  tender,  and  keep  well.  This  is  a  late  variety,  very  productive 
has  a  well-formed  pod,  and  is  one  of  the  most  desirable  sorts.  TaD 
green,  long-pod  type. 

3979.  From  (^alro,   Egypt.     Received  through  Messrs.   Lathrop   and   Falrchild. 
1899.    A  long-fruited  native  Egyptian  variety. 

This  is  a  strong  gi-ower  of  the  dwarf  class.  Its  leaves  are  large 
and  borne  on  long  petioles.  Pods  C>  to  10  inches  long  when  mature, 
4  to  5  inches  when  ready  for  marketing;  7  or  8  angled  and  covered 
with  numerous  soft  hairs;  produces  well,  and  the  pods  remain  tender 
for  a  long  time  after  gathering.  A  splendid  new  varietv.  Ladv 
finger,  green-pod  type. 

3980.  From  ('airo,   Egj^pt.     Received  through  Messrs.    Lathrop   and  Faircbild, 
1899.     Siiort-fruited  variety. 

This  variety  is  rather  stocky  and  a  good  grower,  3  to  4  feet  high, 
with  very  tliick  stems.  Leaves  large,  on  rather  long  heavy  petiole^; 
pods  4  to  5  inches  long  and  1^  inches  in  diameter,  7  to  11  sided  and 
free  from  ])rickles.  This  is  a  splendid  variety,  but  the  pods  bm)me 
tough  and  stringy  if  allowed  to  remain  too  long  upon  the  plant. 
The  pods  will  koop  a  long  time,  however,  if  removed  while  tender. 
Tall  green,  short-pod  type. 

SUMMARY. 

Okra  may  l)e  considered  a  desirable  addition  to  the  farmer's 
ganl(Mi,  and  it  can  l)e  grown  in  almost  any  locality. 

Okra  can  be  produced  on  any  good  soil,  and  the  crop  requires  no 
special  attention  other  than  that  which  would  ordinarily  Ik>  given  a 
crop  of  corn  or  cotton. 

riant  early  in  the  spring,  or  as  soon  as  all  danger  of  frost  has 
passed;  keep  the  pods  well  picked,  in  order  that  the  j^lants  may  not 
become  exhausted  by  the  maturing  of  the  seed,  and  the  pods  will 
continue  to  be  j)i-()(luce(l  until  late  in  the  fall. 

Do  not  cook  the  i)()ds  in  i)lain  iron  cooking  utensils  or  in  copper  or 

brass. 
RemembiU*  that  the  taste  for  the  oKi-a  flavor  has  to  be  acquired  by 

some  persons. 

The  varieties  of  okra  Ix^st  adapted  to  general  use  are  the  dwarf 
green,  long-pod  (fig.  0),  and  the  lady-finger  ("White  Louisiana-') 
types  (fig.  8). 

232 


U.  S.  DEPARTMENT  OF  AGRICULTURE. 


FARMERS'    BULLETIN    No.  333. 


Experiment  Station  Work, 

XXXI. 

CoBpiled  from  the  PablicaQsiis  of  the  Agrlculinral  Ezpcrlmcat  Statiana. 


ROOT  SYSTEMS  OP  PLANTS.  CONDIMENTAL  FEEDS, 

FERTILIZERS  FOR  ASPARAr.US.  BEEF  I'S.  DAIRY  TYPE  FOR  BBEP 
MUSHROOM  CULTURE.  PRODUCTION. 

ONIONS  IN  THE  SOUTHWEST.  FEEDIXG  SKIM-MILK  CALVKS. 

BTBEK  FORCING  OF  RHUBARB.  ANIMAL  FDUD  FOR  DUCKS. 

NOODLES.  MILK  FROM  DISEASED  COWS, 
CIDER  VINEGAR. 


PKEPAKED  IN  THE  OFFICE  OF  E.IPBKIMENT  STATIONS. 
A,   c.    XRue,  r>li-«<?t<.r. 


WASHINGTON  : 

GOVERNMENT    PRINTING    OFFICE. 
1905- 


THE  AGRICULTURAL  EXPERIMENT  STATIONS 


Alabaka — 

College  station;  Auburn; 
gar." 


J.  F.  Dag. 


Canebrake Station;   Ihaontoum;  J.M. 

RichpBon.  * 
Tuskegee  Station  :    Tuskegee;  G.  W, 

Ai-AHKA— .ViUv,.-  C.  C.  Georgeson.' 
AmaiNA — 7i/c*>n.- Ji.  H.  Forbes." 
Arkansah— Fai/er(«'i7/.'.-   W.   G.   Vincen- 

helter.n 
CiLhiroKSW—BfrkfUij:  E.  J.  Wickeon.'' 
CoLOHADO — Fort  (^oUiTii;    L.  G.  Carpen- 

Statf  Station:  New  Haven;    E.    H. 
Jenkins.'* 

BtotTflStetion:  .Storrg;  L.A.Clinton." 
Delaware — Namrk:  A.T.Neale." 
FLORiuA^iwitf  tV'y.'  Andrew  Sledd." 
tlEORU  Ji—l-lrperimf7it:  R.J.  Bedding." 
Hawaii — 

Federal  Station;    Honolulu;    J.    G, 
Sinitll, ' 

Sugar   Planters'   Station;   HoneiuXu; 
0.  F.  Eckart." 
Idabo— :'/""<■'>"■  H.T.French. a 
Illinois —  Vrl"}"-':  E.  Davenport," 
Ind  A.-s\—L-iJ-i<ldi'':  A.  Gofw." 
JoWA — Ame»    C.  F  OurliHB." 
Kansas— M<mA««(tri.-  J.T.  Willard.o 
KBNTrrKV— /.cjinjf'O".  M.  A. Sfovell." 

State  Station:  Baton  Rouge. 

Sugar  Station:  Audulou    I'art,   New 

Ortran*. 
North  I./iuifiaiia  Station :    Calhoun; 
W.  R.  DodHon." 
Maine— 'frono;  CD.  Woods." 
Mabyland— Co%^  I'ark:   H.  J.  Patter- 


Ma 


-.l».ft«i 


W.    P. 


Brooke.'' 
IklicHiiiAN  —AgriniltuTnl   College: 
Smith." 


Hutcbinaoii.  'i 

MlBSOUBI 

^;;^^S^tion:     Columbia;    H.   J. 

Fruit  i^tatiyn:    Mouniain   Gro,,-    P 
Evans."  ' 

Montana— Bocf„,a„,  f.  B.  Linfield  a 

^E8BABKA— /.incoin.-  E.  A   Riinielto 

NKVADA-fl«,o..    N.  E.  Wil»OT,.'i 

NEwMKx,c.v-Jf,«to  Pari-.-  L.  Fo««.. 

New  Yosk— 

State Su,i,,„:  G««^..  W.H.Jonkn.. 
Cornell     Station:      Ithaca;      L.    H. 

North   Cabohna— Safc^A.-    B.   W    Kil- 

gore." 
North  Dakota— ^jricW/uraZ  CWfcm.   J. 

H.  Wonrt." 
Oii.o— II'o™/^.-  C.E.Thome.<. 
OKLAi,o«A-Sr«„-,„^,  J.  Fieida." 
Orroon— Con«;;,s.  J.  Withycomhe  • 
Pennsylvania  — .S»a*e     College.-     H.    P. 

Armaby  " 
Pomvi  Rwo—Mayaguea     D.  W.  May.* 
llHDUif        Ibland — A7iijf«o«.-        H.      J. 

Wlieeler  " 
Sot-TH  Carouna— ffcmwwi  GMtge.-  J.  X. 

Hiirjicr."' 
South   Dakota— ifnioiinj.:    J.   W.  WU- 

TKNNESBBB-A'noOTiik.-  H.  A.  Morttan." 

Tkxah— Cl,H<y(t  S(i(TOi.-  John  A.  Craig  « 
iTTAil— /flji-m    P.  A.  Yoder.n 
VERMONT^fiuWinp/oil.-  J.  L.  Hills,  o 
ViHoiNiA— B/rtci^fnirj.-  A.  M.  Soule  " 
%V.*smstiTON-i'»Hma».-  E.  A.  Bryan." 
WestViroinia— Jfwrjuntou,,..  J.  h  si^^. 


-.tfodwoii;  W.  A.  Henry.a 
-Loramie;  B.C.  BnffuTn'.o 

clurge.  HAotlDc  dlnctor. 


EXPERIMENT  STATION  WORK. 

Edited  by  W.  H.  Bbal  and  the  Staff  of  the  Experiment  Station  Record. 


Experiment  Station  Work  is  a  subeeries  of  brief  popular  bulletins  compiled  from 
the  published  reports  of  the  agricultural  experiment  stations  and  kindred  institutions 
in  this  and  other  countries.  The  chief  object  of  these  publications  is  to  disseminate 
throughout  the  country  information  regarding  experiments  at  the  different  experi- 
ment stations,  and  thus  to  acquaint  farmers  in  a  general  way  with  the  progress  of 
agricultural  investigation  on  its  practical  side.  The  results  herein  reported  should 
for  the  most  part  be  regarded  as  tentative  and  suggestive  rather  than  conclusive. 
Further  experiments  may  modify  them,  and  experience  alone  can  show  how  far 
they  will  be  useful  in  actual  practice.  The  work  of  the  stations  must  not  be  depended 
upon  to  produce  "rules  for  fannmg."  How  to  apply  the  results  of  experiments  to 
his  own  conditions  will  ever  remain  the  problem  of  the  individual  farmer. — A.  C. 
Tkub,  Director,  OflSce  of  Experiment  Stations. 


CONTENTS  OF  NO.  XXXI. 


The  root  systems  of  field  crops 5 

Fertilizers  for  asparagus 11 

Growing  mushrooms  for  home  use 13 

Onion  culture  in  the  Southwest 16 

The  use  of  ether  in  forcing  rhubarb 18 

Noodles 20 

Condimental  feeds  and  condition  powders 21 

Beef  type  r.  dairy  type  for  beef  production 22 

Methods  of  feeding  skim-milk  calves 22 

Animal  food  for  ducklings 25 

Milk  from  diseased  cows 27 

Cider  vinegar 28 

23S 

(3) 


ILLUSTRATIONS. 


Fig.  1.  Root  system  of  corn 7 

2.  Root  system  of  alfalfa 9 

3.  Root  system  of  sugar  beets 10 

4.  Onions  trimmed  for  transplanting 16 

5.  Etherized  and  untreated  rhubarb 30 

233 

(4) 


EXPERIMENT  STATION  WORK/ 


TEE  ROOT  8T8TEM8  OF  FIELD  CROPS.^ 

The  root  systems  of  our  cultivated  plants  bear  a  most  important 
x-elation  to  the  cultivation  of  the  crops,  the  application  of  fertilizers, 
lAiid  the  moisture  content  of  the  soil;  and  in  order  to  understand  fully 
l:he  reasons  for  the  different  cultural  practices  it  is  really  necessary  to 
know  to  what  extent  and  in  what  way  the  roots  of  the  various  crops 
develop.     That  the  development  of  the  root  systems  of  our  common 
cereal  and  forage  crops  is  not  so  well  understood  as  might  be  sup- 
posed is  demonstrated  by  the  fact  that  samples  of  plants  prepared 
with  a  view  to  showing  the  lateral  as  well  as  the  downward  extension 
of   the  entire  root  system  in  its  natural  position  always  arouse  great 
interest  in  observers  of  all  classes,  and  even  cause  surprise  to  persons 
who  have  spent  their  whole  lives  upon  the  farm,  and  in  many  cases 
growing  these  very  crops  3'ear  after  year.    Such  samples  were  exhibited 
at  the  World's  Fair  in  Chicago  in  1893,  in  Paris  in  1900,  and  in  St. 
Louis  in  1904,  and  in  every  instance  they  proved  to  be  most  instruc- 
tive object  lessons. 

The  natural  distribution  of  the  roots  of  most  of  our  common  field 
crops  has  been  studied  among  others  by  the  Wisconsin,  North  Dakota, 
Kansas,  and  Minnesota  experiment  stations,  and  these  institutions  nlso 
prepared  the  samples  which  attracted  so  much  attention  at  the  different 
expositions.  The  bulletins  on  the  results  of  these  investigations,  pul>- 
lished  from  time  to  time,  are  here  summarized  for  \he  purpose  of  col- 
lecting the  data  with  reference  to  all  the  crops  under  experiment. 

In  studying  the  natural  distribution  of  the  roots  of  different  field 
crops  the  plants  are  grown  in  the  field  in  the  ordinary  way.  At  the 
time  the  root  samples  are  to  be  prepared  a  trench  2  feet  wide  and 
several  feet  deep  is  dug  about  the  block  of  earth  containing  them.  A 
wooden  or  iron  frame  is  closelv  fitted  over  this  block  of  earth  and  the 

^A  pTOfgjeBB  record  of  experimental  inquiries,  published  without  assumption  of 
responsibility  by  the  Department  for  the  correctness  of  the  facts  and  conclusions 
reported  by  the  stations. 

^Compiled  from  Wisconsin  Sta.  Rpts.  1892,  p.  112;  1893,  p.  160.  New  York  State 
8ta.  Rpt  1888,  p.  171.  North  Dakota  Sta.  Buls.  36,  43,  64.  Kansas  Sta.  Bal.  127. 
Colorado  Sta.  Bpt  1896,  p.  181.    Minnesota  Sta.  Bui.  5. 
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slides  of  the  sme  are  covered  with  common  wire  poaltrr  netting. 
Wheo  thk  cage  is  properly  fitted  the  top  part  of  the  frmme  rests  finnly 
OD  the  surface  of  the  ground  about  the  base  of  the  phints,  and  plaster 
of  Paris,  reduced  to  a  thin  paste  with  water«  is  then  poured  into  it  and 
allowed  to  set  and  harden.  Small  rods  made  from  Xo.  10  or  No.  U 
galvanized-iron  wire,  straightened  and  cut  into  pieces  about  2  inches 
longer  than  the  width  of  the  cage  and  sharpened  at  one  end,  are  then 
run  through  the  block  of  earth  one  way,  or  both  ways  when  the  iiige 
is  si^uare.  and  secured  by  looping  the  blunt  end  around  the  wire  net- 
ting. The  arrangement  of  the  rods  is  such  that  when  the  earth  is 
removed  the  roots  and  root  fibers  are  held  in  practically  the  :AOje 
positions  they  occupy  in  the  soil  at  the  time  of  growth. 

After  the  rods  are  fixed  the  earth  is  slowly  and  carefully  washed 
away  by  applying  water  through  a  small  force  or  spray  pump  and  the 
roots  left  suspended  on  the  wire  rods.  The  hardened  plaster  of  Pkrb 
represents  the  surface  of  the  ground  and  supports  the  upj^er  parts  of 
the  plant.  This  method  requires  no  artificial  preparatiou  of  the  >o\\ 
before  planting  the  crop,  and  the  samples  secured  show  the  actual 
development  and  distribution  of  the  roots  under  natural  field  conditions. 

Com  root  system. — At  the  Wisconsin  Station  samples  of  corn  taken 
42  davs  after  planting,  when  the  tops  were  about  18  inches  hit'h, 
showed  that  the  roots  of  2  hills  met  and  passed  each  other  in  the  center 
of  rows  3i  feet  apart^  and  had  penetrated  the  soil  to  a  depth  of  alwut 
18  inches.  The  surface  roots  sloped  gently  downward  toward  the 
center  of  the  row,  where  they  were  about  8  inches  below  the  surface. 
At  the  time  of  the  last  cultivation,  when  the  corn  was  nearly  3  feet 
high,  the  roots  were  found  to  occupy  the  entire  soil  down  to  a  depth 
of  ai)Out  2  feet,  and  the  surface  laterals  descended  in  a  gentle  curve 
toward  the  center  of  the  row  and  passed  one  another  at  a  depth  of 
only  H  inches.  A  third  sample  taken  when  the  corn  was  coming  into 
full  tassel  showed  that  the  roots  had  fully  occupied  the  upper  3  feet  of 
soil  in  the  entire  field  and  that  the  surface  laterals  at  this  time  had 
risen  still  higher,  a  few  of  them  being  scarcely  5  inches  beneath  the 
surface.  At  maturity  the  roots  extended  fully  4  feet  into  the  soil  and 
the  upper  laterals  were  within  4  inches  of  the  top  of  the  ground- 
in  studying  the  total  root  distribution  of  corn  from  9  to  27  days  old 
it  was  found  that  at  the  end  of  1)  days  some  of  the  roots  had  extended 
laterally  to  a  distance  of  16  inches,  and  that  some  had  reached  a  depth 
of  8  inches.  The  tips  of  the  longest  roots  were  6  inches  below  the 
surface  and  no  roots  were  nearer  the  surface  than  3  inches  at  6  inches 
from  the  hill.  Eighteen  days  after  planting  the  tips  of  the  longest 
roots  had  spread  laterally  to  a  distance  of  18  inches  and  were  5  or  more 

nehes  below  the  surface,  while  the  longest  roots  extending  downward 

id  scarcely  reached  12  inches,  and  at  6  inches  from  the  hill  no  roots 
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^ere  nearer  the  surface  tban  '2  inches.  Twenty-seven  days  afterH 
plantinfT  the  greatest  depth  reached  hy  the  roots  was  18  inches,  and  I 
the  greatest  lateral  extension  24  inches  from  the  hill,  with  the  tips  4  j 
inches  helow  the  surface.  The  depth  of  the  roots  at  6  inubes  from  tho'J 
hill  was  the  same  ns  9  days  l>efore. 

In  uimilur  work  nlon^  this  line  tho  Korth  Dakota  Station  found  that 
80  days  from  planting  the  main  roots  appeared  to  have  developed  liit- 
erally  and  but  few  had  penetrated  to  a  depth  of  13  inches,  the  bulk  of 
tho  roots  lying  within  8  inclics  of  the  surface  of  the  soil.  An  estanii- 
nation  55  days  from  planting,  when  the  plants  were  54  inches  high, 
showed  that  the  primary  roots  had  penetrated  to  a  depth  of  2*  feet 
and  that  many  of  ^^^^  — _ 
the  horizontal  i-oots      4  fjj/ 

now  extended  from 
bill  to  hill.  The 
lateral  root*  fre- 
quently sent  up 
feeders  within  2 
iot-hes  of  the  sur- 
fnce.  A  third  sam- 
ple was  taken  TO 
days  from  planting 
and  soon  after  the 
corn  had  been  killed 
by  frost.  The  roots 
at  this  time  seemed 
to  be  still  alive  and 
growing.  At  this 
stage  the  roots  bad 

penetrated  the  ground  to  a  depth  of  SJ  feet  and  they  fully  0 
the  soil  of  the  entire  field.     (8ee  fig.  1.) 

Very  similar  results  are  reported  from  the  Colorado  Station  with 
com  grown  on  a  mulatto  stiiul.  On  11  bhick  adobe  soil  the  roots  grew  I 
mostly  in  the  upper  foot  of  soil,  while  in  another  heavy  soil  containing 
much  clay  they  fed  usually  in  its  upper  3  feet  of  soil.  Investigations  in 
a  rich  sandy  soil  at  the  Minnesota  Station  show  that  in  spring,  when  the 
aarfaoe  soil  is  comparatively  warm,  the  roots  start  out  nearly  horizon- 
tally, spreading  2  to  6  feet  from  the  stalk.  As  the  upper  soil  becomes 
dry  they  turn  downward,  attaining  a  length  of  3  to  8  feet.  The  later 
roots  grow  more  vertically  downward  from  the  time  they  start  growth. 
The  New  York  State  Station  found  that  in  deeply  prepared  soil  com  J 
roots  penetrate  deeper  than  in  shallow  soil. 

The  Kansas  Station  found  that  the  roots  of  corn  are  more  extensivd  J 
than  those  of  KaBr  corn  and  Korghum.     Kafir  corn  showed  a  thiofcj 
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growth  of  9or£Me  roots,  while  theroot  sjslanof  aor^mn  hadagraUer 
resemblance  to  that  of  com.  The  roots  of  listed  corn  had  developed 
at  a  uniform  depth  and  the  surface  roots  were  aniformlT  deeper  m 
the  soil  than  in  lerel-idanted  com.  It  was  also  shown  in  these  experi- 
ments that  the  roots  of  com  and  other  cnltiTated  crops  spread  oot  far- 
ther, but  did  not  grow  so  deep  into  the  soil  as  the  roots  of  wheat  oats 
and  barley. 

All  these  experiments  indicate  that,  by  cultiTatin^  deefrfv.  the  large 
lateral  roots  of  com  lying  at  a  depth  of  4  inches  midway  between  the 
rows  are  likely  to  be  broken.  It  is  belicTed  that  as  roots  of  listed  corn 
lie  deeper,  corn  planted  by  this  method  may  be  ccdtivated  close  to  the 
hill  and  3  to  4  inches  deep  at  the  last  cultivation  without  injurv  to  the 
roots,  while  in  level-planted  com,  the  roots  rising  nearly  to  the  sur- 
face several  inches  from  the  hill  are  destroyed  by  close  cultivation 
Deep  cultivation  for  the  purpose  of  forming  a  thick  soil  mulch  is  con- 
sidered necessary,  however,  for  the  last  cultivation  of  com  in  hot  and 
dry  climates. 

Small  grains.— Wheat  roots  examined  110  days  after  sowing  the  seed 
at  the  North  Dakota  Station  were  found  to  extend  directly  downward, 
sending  out  numerous  small  feeders  which  practically  occupied  the  soil 
to  a  depth  of  about  4  feet.     In  later  experiments  the  roots  of  durum 
and  bread  wheat  reached  a  depth  of  more  than  4  feet,  and  again  showed 
that  the  system  of  rooting  is  vertical  instead  of  lateral,  as  in  com. 
The  root  development  was  greater  in  the  durum  than  in  the  bread  wheat 
samples.     It  was  also  observed  that  the  root  development  in  cereab 
varied  considerably  during  diflferent  years.     The  root  system  of  oat* 
was  found  to  be  similar  to  that  of  wheat,  but  the  roots  were  longer 
and  more  numerous  and  extended  fully  as  deep  into  the  ground.     The 
roots  of  emmer  resembled  those  of  wheat  and  extended  to  about  the 
same  depth.     A  sample  of  winter  rye  taken  July  7  showed  that  the 
roots  bad  reached  a  depth  of  only  3  feet,  and  that  their  development 
was  smaller  than  in  other  samples  of  cereals  generally.     It  is  believed 
that  early  in  the  season  the  soil  in  the  latitude  of  the  station  is  too 
cold  below  a  depth  of  3  feet  to  admit  of  root  growth.     At  the  Kan 
sas  Station  oats  and  barley  produced  a  large  fibrous  growth  of  roots 
in  the  surface  soil,  but  this  was  not  equal  to  the  growth  of  fibrous 
roots  in  the  upper  soil  made  by  some  of  the  perennial  grasses. 

Flax  root  system.  -The  North  Dakota  Station  found  the  root  system 
of  flax  quite  unlike  that  of  the  other  plants  studied.     It  consist^  of  a     I 
single  small  thread-like  tap  root  running  vertically  downward  and  giv-     / 
ing  oflf  small  short  side  roots  in  the  first  12  to  18  inches.    The  tap  root 
reached  a  depth  of  3  to  4  feet.     Unlike  the  roots  of  the  other  plants, 
the  flax  roots  did  not  form  a  network  near  the  surface  of  the  soil,  not 
did  they  occupy  it  so  completely. 


•j« 


fitomi  of  yraiiBi. — The  North  Dakota  Station  also  examined 
I  of  1  and  2  year  old  plants  of  Bromua  inermU&nA.  found  that 
'  old  the  roots  had  attained  a  depth  of  over  4  feet  and  formed 
9d,  while  the  roots  of  the  2-jear-old  grass  had  reached  a  depth 
st  5i  feet.  In  comparing  the  root  systems  of  native  prairie 
timothy  roots,  and  the  root^  of  Bromu«  inermis,  it  was  found 
roots  of  the  native  prairie  grasses  did  not  make  as  heavy  a 
:be  cultivated  ones,  and  that  the 
itmined  reached  less  than  3  feet  in 
Id    later    work    a    brome    grass 

I  taken  from  a  3-year-oId  socl 
the  densest  rooting  of  all  samples  of 
nd  forajre  crops.  Native  slender 
:rass,  also  from  a  3-year-old  sod, 
iftve  the  strong  root  growth  of  the 
rass  although  its  root  system  was 
ban  that  of  any  other  crop  studied, 
nsas  Station  also  found  that  the 
growth  of  fibrous  roots  in  the  sur- 

was  made  by  the  perennial  grasses 
ared  with  cereal  and  other  crops, 

certain  species  also  extended  their 
eper  into  the  soil  than  any  other 
crops  except  perennial  leguminous 

ystems  of  legames. — At  the  Kansas 
ilfalfa  was  the  deepest- rooted  crop 
The  plant  developed  only  a  small 
)f   iibrouH  roots  near  the  surface, 
ipal  root  development  being  deeper 
il.     (See  fig,  2.)     Gowpeas  and  soy 
ipeaied  to  be  light-roofing  crops, 
orth  Dakota  Station  the  roots  of  red 
uring  two   years   of   development       Fit**— R>>ot«y»t™iof ■naita. 
.vn  over  4  feet  and  quite  fully  occupied  the  upper  3  feet  of 
imson  clover  roots  in  a  single  season  attained  a  depth  of  3 
lugust  22. 

root  syitem.— Samples  of  an  early  and  late  variety  of  potatoes 
»rth  Dakota  Station  showed  that  the  main  portion  of  the  root 
if  this  plant  is  shallow.  Forty-three  days  after  planting  the 
part  of  the  root  development  was  found  to  He  witiiin  8  inches 
irface  of  the  ground.    The  lateral  roots  had  «ztoiuled  from 

II  and  interlaced.  Some  of  the  \  ~ 
—No.  233—05—2 
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,j      ,  ....      °'!°'°""»<'i°e  root,  and. 

more  symmeln.iil  development  of  the  main  root  on  the  subsoik 
plata.  The  K«n»i»  Station  also  fonnd  that  the  toot  svstem  of  llit 
HUfar  liwt  lies  comparatively  deep,  and  that  the  eiop  the^foi*  adnics 
of  di«p''iiltivation. 

Thi.H  study  of  the  nwt**  of  plants  ^ves  us  a  clearer  idea  of  the  proper 

mftthodi*  of  preparing  and  cultivating  the  soil  for  the  different  field 

crofm.     In  general.  nKjt  systems  of  crops  like  corn,  poUtoes,  beeu 

'•oinn,  etc.,  reach  from  row  to  row  and  near  the  surface  and  heme 

imild  lie  K'lvcn  shallow  cultivation,  though  beets  may  be  cnltivited 

«p(T  than  th(!  other  crops  mentioned.    The  roots  of  cereals,  Kns«* 
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clovers,  and  alfalfa  grow  more  directly  downward  and  generally  reach 
deeper  into  the  soil  than  the  cultivated  crops. 

feethizees  foe  aspabaotjs.'' 

Salt  was  long  considered  an  essential  fertilizer  for  asparagus.  The 
natural  habitat  of  asparagus  is  the  seashore,  and  it  was  reasoned,  there- 
fore, that  salt  was  beneficial  to  this  crop.  In  modern  commercial 
practices,  however,  beds  of  asparagus  have  been  found  to  yield  as  well 
without  salt  as  with  it,  and  this  has  raised  the  question  whether  the 
use  of  salt  is  to  be  considered  essential  in  the  culture  of  asparagus. 

E.  Walker,  of  the  Arkansas  Station,  has  recently  made  an  experi- 
ment to  determine  the  value  of  salt  in  aspai-agus  culture.  One-half  of 
a  bed  containing  one-seventh  of  an  acre  was  fertilized  with  salt  at  the 
rate  of  1,000  pounds  per  acre.  The  asparagus  field  was  in  its  second 
year  at  the  time  the  experiment  was  started.  As  far  as  could  be  seen 
there  was  no  appreciable  effect  of  the  salt  upon  the  growth  of  the 
asparagus  nor  in  preventing  the  growth  of  weeds.  The  following 
spring  that  portion  of  the  field  which  had  received  salt  the  preceding 
summer  was  again  salted,  and  this  time  at  the  rate  of  2  pounds  per 
square  yard.  The  salt  was  applied  in  two  equal  portions  at  intervals  of 
SOdays.  With  each  variety  of  asparagus  larger  stalks  and  an  increased 
yield  was  secured  where  the  salt  was  applied,  the  average  increase  being 
13.5  per  cent  in  favor  of  the  salted  area.  Not  only  was  the  growth  of 
the  stalks  increased  in  the  spring,  but  there  was  also  an  increased 
vigor  manifested  in  the  plants  throughout  the  summer  and  a  notably 
increased  glaucx)us  appearance  in  the  salted  plants.  The  salt  was 
entirely  effective  in  preventing  the  growth  of  weeds.  On  the  salted 
area  without  any  hoeing  but  few  weeds  appeared,  and  those  late  in  the 
season.  This  beneficial  action  was  believed  to  have  been  bevond  what 
might  have  been  assigned  to  the  salt  in  simply  preventing  weed 
growth.  The  results  indicate  that  while  in  the  field  culture  of  aspara- 
gus salt  may  not  be  especially  useful,  in  the  small  garden  patch,  where 
intensive  culture  is  practiced  and  where  large  amounts  of  stable  manure 
are  applied  each  year,  it  may  answer  a  very  useful  purpose,  especially 
in  keeping  down  weeds. 

There  has  been  some  question  as  to  whether  or  not  early  spring 
applications  of  fertilizers  will  affect  the  yield  of  merchantable  shoots 
the  same  season.  As  is  well  known,  the  food  supply  of  the  first  shoots 
to  appear  in  spring  is  largely  derived  from  food  stored  in  the  roots  the 
preceding  season.  C.  P.  Close,  of  the  Delaware  Experiment  Station, 
deports  the  results  of  an  experiment  in  which  the  value  of  spring  appli- 

«  Compiled  from  Arkansas  8ta.  Bui.  S6;  Delaware  Sfea- 
^  BqI.  173,  Bpt  1904,  p.  316;  Rhode  Island  8ta.  I 


12 

cations  of  nitrate  of  soda  were  studied.     In  the  exx)eriment  a  half  acre 
of  asparagus  was  fertilized  with  100  pounds  of  nitrate  of  soda,  which 
was  applied  in  four  equal  portions  at  intervals  of  about  10  days.     The 
first  application  was  made  about  10  days  or  2  weeks  before  the  cutting 
season  began.     Another  half  acre  was  left  unfertilized  for  comparison. 
The  yield  of  stalks  from  the  fertilized  plat  was  460  pounds  and  from 
the  unfertilized  plat  448  pounds,  a  difference  of  only  12  pounds  in  favor 
of  the  fertilized  plat.     This  slight  difference  might  or  might  not  have 
been  due  to  the  use  of  the  fertilizer,  but  *' even  admitting  that  the  gain 
of  12  pounds  is  due  to  the  100  pounds  of  nitrate  of  soda  used,  it  is  not 
enough  gain  to  justify  the  use  of  the  fertilizer."    The  station  concludes 
that  'Hhe  use  of  nitrate  of  soda  on  asparagus  beds  during  the  cutting 
season  can  not  be  recommended.*"    On  limed  soil  at  the  Rhode  Island 
Station  nitrate  of  soda  has  proved  nearly  twice  as  valuable  a  fertilizer 
for  this  crop  as  sulphate  of  anmionia. 

A.  T.  Jordan  reports  fertilizer  experiments  with  asparagus  which 
have  been  under  way  at  the  New  Jersey  Experiment  Stations  for  seven 
years.  The  asparagus  field  is  situated  on  a  gmvelly  clay  loam.  Plat 
1  is  fertilized  with  20  tons  of  manure  per  acre,  applied  at  setting  and 
thereafter  in  fall  or  early  winter.  Plat  2  is  given  a  complete  fertilizer 
consisting  of  a  mixture  of  the  best  forms  of  fertilizing  constituent:), 
analyzing  4.5  per  cent  nitrogen,  7.7  per  cent  available  phosphoric  acid, 
and  13.3  per  cent  potash,  applied  at  the  rate  of  500  pounds  per  acre  in 
the  spring.  Plat  3  is  fertilized  with  the  same  fertilizer  and  in  the  same 
way  as  plat  2,  and  is  given  in  addition  a  mixture  of  equal  parts  of  ground 
bone  and  muriate  of  potash,  applied  at  the  rate  of  300  pounds  per  acre 
in  the  fall.  Plat  4  is  fertilized  with  the  same  mixtures  and  in  the 
same  way  as  plat  3,  and  in  addition  is  given  200  pounds  of  nitrate  of 
soda  per  acre  about  July,  or  at  the  end  of  the  cutting  season.  The 
average  yields  obtained  from  the  plats  differently  fertilized  and  the 
cost  of  fertilizing  each  j^lat  is  shown  in  the  table  on  page  13.  Like  data  j 
are  also  shown  for  the  crop  of  1903,  which  is  taken  as  representing 
more  nearly  the  results  in  a  mature  field. 
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!Xbe  table  shows  that  the  largest  total  average  yield  haa  been 
iVuned  from  plat  2.  The  cost  of  the  fertilizer  for  this  plat  has  also 
iBn  ]en!*  than  for  any  other  plat  and  a  little  more  than  a  fourth  as 
acb  as  for  the  plat  fertilized  with  mmniie.  The  addition  of  bone  and 
flbsh  or  of  bone,  potai^h,  and  iiitrat*?  of  soda  to  the  complete  ferti- 
*Br,  as  in  plats  3  and  4,  increased  the  cost  of  the  fertilizer  per  acre 
ittfaout  giving  any  increase  but  rather  a  decrease  in  yield.  Consid- 
hag  the  1903  crop  alone,  the  largest  yteld-s  and  greatest  net  financial 
^rns  were  obtained  from  the  plat  fertilised  with  manure.  The  fol- 
ding year  also  the  largest  yields  were  obtained  on  the  plat  fertilized 
Vh  manure. 

t^umiuarizing  briefly,  the  investigations  at  the  various  stations  indi- 
te that  salt  may  be  used  with  l>enetit  in  the  small  asparagus  lied  of 
e  garden  and  that  early  spring  applications  of  nitrate  of  soda  are 
►*  likely  to  bo  of  benefit  iu  securing  an  inci-eased  cut  of  stalks  the 
■aae  season.  As  regards  commercial  fertilizers  and  liaroyard  manure 
**  asparagus,  if  the  land  is  in  good  condition  a  well-balanced  com- 
Brcial  fertilizer  may  produce  as  good  yields  as  manure  and  may  be 
leaper." 

OROWIHO   HTTBHKOOMS   FOR   HOME   U8£.« 

ICdible  wild  mushrooms  may  be  found  in  abundance  in  pasture.8  and 
oods  throughout  the  growing  season,  but  especially  during  the 
ttumn  months,  .\ttention  has  been  called  to  these  wild  forms  by  a 
ilnber  of  the  experiment  stations,  and  many  well-illustrated  bulletins 
tve  been  published  on  the  subject.  Many  people  are  deterred,  how- 
'■^r,  from  the  use  of  this  desirable  edible''  because  of  a  fear  of  acci- 
-ntally  gathering  the  poisonous  kind. 


"  Foracompiete  Bccoiinl of  aBpflrHRiiK  culture,  see II.  8.  Dept  Agr.,  PurnierB'  Bui.  91, 
"  Compiled  from  New  York  Cornell  8U.  Bui.  227. 

^  For  an  accoant  of  the  food  value  of  mueliroomH,  aee  U.  S.  Dept.  Agr.,  Faimera 
»V  78,  p.  18. 
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The  cultivated  mushrooms  are  not  grown  as  yet  to  any  great  exte 
in  the  United  States.  They  may  be  had  in  cities  and  in  limited  qua 
tities  in  some  of  the  larger  towns,  but  are  usually  scarce  and  expensiv 
Many  people  who  would  enjoy  having  mushrooms  added  to  the  hoii 
m«nu  are  debarred  because  of  the  difficulty  of  obtaining  them  excv] 
at  considerable  expense  and  because  of  unfamiliarity  as  to  methods  ( 
home  culture. 

Owing  to  the  increased  interest  in  mushrooms  G.  F.  Atkinson  an 
R.  Shore,  of  the  New  York  Cornell  Station,  made  a  study  of  methoc 
of  mushroom  culture  on  a  small  scale  and  have  recently  reported  tfc 
results  of  this  work  in  bulletin  form.  The  main  purpose  of  the  wor 
was  to  find  out  by  actual  trial  what  success  might  be  expected  by  it 
beginner  in  growing  mushrooms  where  no  special  bouses  and  no  elal 
orate  preparations  were  made  for  their  culture.  Based  on  this  wor 
the  following  cultural  directions  are  given: 

Cellars  or  basement  rooms  where  the  temperature  in  the  winter  do^  not  go  belo 
65°  or  does  not  rise  above  65°  are  suitable  places  for  growing  mushrooms.  It  is  n< 
advisable  to  make  them  under  the  living  part  of  the  house,  since  the  odor  of  tt 
manure  will  fill  the  house.  They  can  also  be  grown  in  stables  which  are  not  too  col 
in  the  winter.  *  *  *  Beds  t»n  be  prepared  on  the  cellar  or  basement  floor  b 
using  the  wall  for  one  side  of  the  bed.  A  board  or  plank  1  foot  to  15  inches  in  widt 
can  then  be  stood  on  edge  3  to  4  feet  from  the  basement  wall  and  held  in  position  b 
the  necessary  upright  scantlings  and  supported  at  intervals  to  hold  the  material  i 
position.  In  this  way  a  box  of  the  desired  width  and  length  can  be  made,  the  floe 
of  the  basement  or  cellar  serving  as  the  bottom.  If  more  space  is  desired,  tiers  ( 
beds  can  be  made;  that  is,  2  or  3  or  4  beds  one  above  the  other  against  the  cella 
wall.  This  is  a  common  practice.  Crosspieces  from  the  uprights  can  be  nailed  oe 
upon  which  the  floor  of  the  upper  beds  can  be  laid.  These  should  be  made  of  lun 
ber  at  least  1  inch  in  thickness.  A  space  of  about  20  to  24  inches  should  be  lei 
between  the  top  of  one  bed  and  the  bottom  of  the  one  directly  above  it  All  thee 
places  should  have  some  ventilation,  but  there  should  not  be  air  currents,  and  car 
should  be  taken  to  make  the  rooms  in  which  the  mushrooms  are  planted  rlean^an 
sweet  in  order  to  avoid  as  far  as  possible  any  conditions  which  would  enooorag 
insects  and  other  enemies  of  mushrooms. 

Soil  for  mnshrooniB. — The  best  soil  for  mushrooms  is  that  made  free 
horse  manure  from  well- bedded  stables.  While  some  straw  is  desira 
ble,  any  large  percentage  is  objectionable  and  should  be  removed 
The  manure  is  cured  by  putting  it  under  cover  in  piles  3  to  4  feet  dee 
and  of  any  length  and  width.  These  piles  soon  begin  to  ferment  an 
heat. 

To  prevent  its  becoming  too  hot,  the  manure  must  be  forked  over  and  made  int 
a  new  pile.  This  is  done  by  beginning  at  one  end,  turning  the  manure  over,  sbakin 
it  slightly  as  it  is  turned  into  the  new  pile.  It  may  feel  to  the  hand  quite  hot,  bo 
as  long  as  it  does  not  turn  white  or  get  too  dry  the  heating  will  not  harm  il 
Usually  after  the  manure  is  well  heated,  turning  once  in  2  or  3  days  will  answer,  bo 
iometimes  it  is  necessary  to  turn  every  day. 

•    If  the  manure  becomes  too  dry,  sufficient  water  may  be  sprinkled 
'  OB  to  make  it  moist  but  not  wet.     It  usually  requires  10  to  15  or  1^ 
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ys  to  cure,  but  shoald  not  be  put  in  the  beds  or  boxes  until  the  tem- 
'xature  has  gone  down  to  100^  F. 

Preparation  of  the  bed. — In  the  preparation  of  the  bed  a  layer  of  the 
)arse,  more  strawy  portion  of  the  manure  is  first  put  on  the  bottom 
nd  then  thoroughly  tramped  or  pounded  down.  Succeeding  layers 
re  then  put  on  and  each  packed  down  until  the  bed  is  10  to  12  or  14 
nches  thick.  For  a  few  days  after  the  bed  is  made,  the  temperature 
s  likely  to  increase,  after  which  it  will  gradually  cool  off.  A  ther- 
nometer  should  be  kept  in  the  bed  several  inches  below  the  surface, 
ind  when  the  temperature  falls  to  70*^  or  75^  F.  the  mushroom  spawn 
nay  be  planted.  Sometimes  1  part  of  rich  soil  is  used  with  4  or  5 
larts  of  manure  in  making  up  the  beds.  In  such  cases  a  little  of  the 
oil  is  added  with  each  layer  of  manure. 

Planting  the  spawn.— Cultivated  mushroom  spawn,  used  for  planting 
)e  l)eds,  may  be  obtained  from  nearly  any  seedsman  in  the  form  of 
ried  manure  bricks.  Before  using,  it  should  be  broken  up  into  pieces 
t)out  2  inches  in  diameter.  These  pieces  are  planted  in  the  bed  8  to  10 
iches  apart  by  making  a  suitable  hole  about  2  inches  deep  and  press- 
ig  the  spawn  firmly  into  it.  The  hole  should  then  be  again  filled  with 
3e  manure  and  packed  down  firmly.  The  bed  is  then  covered  loosely 
rith  excelsior  or  sti^aw  to  retain  the  moisture  and  to  prevent  a  too 
apid  fall  of  temperature.  At  the  end  of  about  a  week  this  material 
B  removed  and  the  beds  are  then  covered  over  with  an  inch  to  an  inch 
md  a  half  of  rich  loamy  soil. 

The  object  in  casing  the  beds  with  soil  is  to  retain  the  temperature  within  the 
naterial,  which  is  necessary  for  the  maintenance  of  the  growth,  and  it  also  provides 
I  firmer  and  cleaner  substratum  in  which  the  stems  of  the  mushrooms  are  mostly 
lormed  and  they  are  thus  cleaner  when  picked.  In  from  6  to  7  weeks  mushrooms 
shoald  begin  to  appear. 

Harvesting  and  yield. — Mushrooms  are  rf»ady  to  pick  about  the  time 
the  gills  beneath  the  umbrella  portion  are  a  bright  pink  color.  The}^ 
remain  in  an  edible  condition  until  the  gills  become  dark  brown  or 
even  black,  providing  they  are  not  decayed.  If  a  hole  is  made  in  the 
bed  in  removing  the  mushrooms  it  should  be  filled  in  again  with  soil, 
rhe  beds  will  need  an  occasional  sprinkling  with  tepid  water,  but 
should  not  be  made  very  wet.  Too  much  moisture  causes  the  mush- 
"ooms  to  damp  off  or  rot. 

The  yield  of  mushrooms  at  the  New  York  Cornell  Station  was  at  the 
Ete  of  about  2  pounds  per  square  foot  of  surface.  The  manure  for 
he  beds  was  composted  the  last  of  October  and  the  beds  spawned 
November  23.  The  first  mushrooms  were  picked  January  1,  or  about 
*  weeks  after  spawning  the  beds.  A  week  later  regular  picking  began, 
ind  the  beds  continued  in  bearing  for  about  8 

A  For  a  farther  account  of  mushrooms,  see  also  U« 

2S 


'I 


OKION  CULTUEE  IN  THE  SOUTHWEST.* 

SoniG  interesting  details  of  prac'tii.-al  value  relative  (o  cnltaral 

ods  and  irrigation  for  onions,  especial);  for  regionti  of  deticieot 

fall,  have  recently  been  reported  in  bulletins  from  tbe  Texai^  andi 

Mexico  experiment  stations. 

u     The  work  reported  from  Texas  by  J.  K.  RobertsoD  and  E.  0.  Gi 

Pvas  I'lirried  on  in  the  sautbern  part  of  the  State  at  the  substation  it 

iBeeville,  where  fair  crops)  of  onions  are  sernred  without  irnjfaiiob. 

The  purpose  uf  iW 
exjierinient  w«.-  m 
detei-aiiDe  the  itI» 
tive  cost  and  yields 
of  i  rriRiitcd 
unirrigBted 
(irops.  The 
was  started  in 
and  later 
planted  to  the  firH.1 
At  transplaaling 
time  the  lop*  wrre 
cut  back  to  about  5 
inch^ij,  as  ^bown  in 
tigure  4.  and  the 
routs  triiuaied  u 
about  tbree-foDnh* 
inch  \ong. 

Tbc  soil  was  • 
rich  black  loam  cod- 
tainiug  somt^  suid- 
It  was  prejiared  by 
plowing,  in  Suplein- 
ber.  7  incbesi  deep 
with  a  disk  plow. 
Oil  Decemlwr  17  il 
was  again  plowed  6 
inches  deep  and  har- 
Ktowed.  On  January  30  furrows  2.5  feet  apart  were  laid  off.  W 
■water  applied  over  the  whole  field  at  the  rate  of  40.000  gnllon^i  per  | 
acre.  Three  days  later  the  field  was  leveled,  cultivated,  and  plank'ii. 
The  following  day  the  onions  were  set  out.  From  then  on  until  thi'  J 
first  of  May.  or  about  a  week  before  harvesting,  frequent  slia!lL>«  I 
cultivation,  about  1.5  inches  deep,  waa  given.     In  all,  eight  eultiw  J 


«  Compiled  from  Texas  tjta.  Bui.  77;  New  Mexico  Hta.  fioL  I>2. 


tions  and  one  hoeinj*  were  given.  The  aim  was  to  keep  the  ground 
broken  up  aftflr  each  rain  and  maintain  a  dust  mulch  to  preserve 
moisture.  The  preliminary  irrigution  over  the  whole  field  was  neces- 
sary because  of  an  unu^^ually  prolonged  drought.  Ordinarily  it  would 
not  be  needed.  One  part  of  the  field  received  no  further  irrigation. 
The  other  part  was  irrigated  four  times,  using  water  at  the  rate  of 
30.<X>0  gallons  for  the  tirst  three  irrigations  and  +0,000  gallons  for  the 
last.  The  niinfall  from  November  5  to  May  fi,  when  the  crop  was 
harvested,  was  8.23  inches. 

The  cost  of  growing  onionti  without  irrigation  waa  at  the  mte  of 
$72.8C  per  acre,  nod  the  yield  obtained  was  al  the  rate  of  350  bushela 
per  acre.  With  irrigation  the  cost  was  at  the  rate  of  $97.96  per  acre 
and  the  yield  at  the  rate  of  676  bushelH  per  acre.  Irrigation  in  this 
instance  increased  the  yield  326  bushels  per  acre  at  an  increased  cost 
of  only  about  $25. 

In  this  experiment  the  engine  used  for  pumping  water  was  insuffi-jH 
cient,  and  at  times  the  crops  suffered  fi-om  need  of  moisture.     Other-^V 
wise,  it  ia  believed  there  would  have  been  a  still  greater  difference  in 
yield  in  favor  of  irrigation. 

Test's  of  varieties  of  onions  suitable  for  the  district  have  been  made 
for  a  number  of  years  at  the  station,  the  results  of  which  show  the 
Bermudas  to  be  the  most  desirable  and  prolitable,  the  red  Bermuda 
giving  uniformly  the  best  satisfaction. 

Sowing  onion  seed  in  beds  or  cold  frames  and  later  transplanting  to 
the  tield  has  also  been  found  by  F.  Garcia  to  Iw  more  satisfactory  in 
New  Mexico  than  sowing  the  seed  in  the  Held.  However,  practically 
all  the  onions  now  grown  in  New  Mexico  are  from  seed  sown  in  the 
tield.  When  sown  in  beds  and  transplanted  from  3  to  4.5  pounds  of 
seed  are  required,  while  if  the  seed  is  sown  directly  in  the  field  4  to  (i 
pounds  are  required.  At  that  station  it  has  been  found  hetter  to 
transplant  the  latter  part  of  February  or  early  in  March,  even  if 
the  onions  are  only  one-half  as  large  as  a  lead  pencil,  than  to  wait 
until  lat«r  in  the  season.  It  has  been  found  that  a  boy  can  drop  the 
onions  for  about  three  planttirs.  A  good  planter  will  set  5.000  plants 
per  day.  With  hand  cultivation  it  is  recommended  that  the  rows  be 
about  15  inches  apart  and  the  onions  set  4  to  4.5  inches  distant  in  the 
'  row.  With  horsecultivation  the  rows  should  beaboutSOinchesapart. 
TTie  relative  merits  of  these  two  methods  of  culture  have  been  dis- 
cussed in  an  earlier  bulletin  of  this  series."  The  average  estimated 
ooht  at  ibe  station  for  transplanting,  for  a  period  of  three  years,  has 
been  about  ^0  [jer  acre,  while  the  cost  of  thinning  onions  grown  from 
seed  in  the  field  has  been  $41  per  acre. 

"U.  S.  Dept.  Agr.,  Farmera'  Bui.  149. 
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In  the  region  of  the  New  Mexico  Station  the  rainfall  is  so  light  thsit 
onions  can  not  be  grown  without  irrigation.  The  following  sugges- 
tions are  therefore  made  relative  to  irrigation: 

Immediately  after  the  onions  are  set  out  they  must  he  irrigated,  and  this  shooM 
he  followed  with  a  second  irrigation  in  ahout  7  to  8  days.  Usually  it  takes  about 
two  irrigations  to  establish  the  little  plants.  The  subsequent  irrigations  will  ^-ary 
more  or  less,  depending  on  the  soil  and  climatic  conditions.  Other  things  being 
tavorable,  the  time  between  the  irrigations  to  get  good  results  should  be  about  every 
8  to  12  days.  Since  the  onion  is  a  surface  feeder,  it  is  very  desirable  that  the  upper 
portion  of  the  soil  be  kept  moist  and  cool.  If  possible,  the  plats  should  be  arrange 
so  that  any  excess  of  water  may  be  drained  off  after  each  irrigation,  especially  «>n 
adobe  soils.  Care  should  also  be  taken  not  to  allow  the  water  to  stand  too  long  on 
the  land.  The  soil  must  be  kept  uniformly  moist  throughout  the  growing  peiicid 
of  the  onion.  If  the  soil  becomes  so  dry  that  the  plants  stop  growing  and  is  then 
irrigated,  the  tendency  is  for  many  of  the  onions,  especially  if  this  occurs  after  the 
bulbs  have  made  a  considerable  growth,  to  split  into  two  or  more  parts.  If  this 
occurs,  a  part  of  the  crop  is  liable  to  become  unsalable. 

Light  and  frequent  irrigations  are  preferred  to  heavy  irrigations  at 
long  intervals.  Good  results  have  been  secured  when  very  muddy 
water  was  used  for  irrigating  purposes. 

The  yield  of  different  varieties  at  the  station  in  1903  without  ferti- 
lizers was  at  the  rate  of  32,000  pounds  per  acre  for  Red  Victoria  and 
29,000  pounds  for  Prize  Taker.  In  1904  the  variety  Gigantic  Gibral- 
tar without  fertilizer  yielded  at  the  rate  of  31,260  pounds  p)eracre. 
When  nitrate  of  soda  was  used  at  the  rate  of  600  pounds  per  acre  with 
this  variety  the  yield  was  40,460  pounds,  an  increase  of  9,200  pounds 
per  acre  due  to  the  use  of  nitrate  of  soda.  The  cost  of  growing  an 
acre  of  onions  in  New  Mexico  varied  from  $107  to  $111.75  per  acre 
without  fertilizers.  The  cost  of  cultivating  and  irrigating  alone  aver- 
aged about  $30. 

THE  USE  OF  ETHEB  IN  FOECINO  EHHBA&S.'' 

Most  of  our  northern  flowering  shrubs  shed  their  leaves  in  the  fall 
and  ripen  up  their  wood  in  preparation  for  a  winter  I'esting  period. 
In  1893,  Johannsen,  of  Denmark,  discovered  that  if  such  shrubs  were 
subjected  to  the  fumes  of  ether  for  a  certain  titne  at  the  beginning  of 
the  resting  period  they  could  be  placed  in  the  greenhouse  immediately 
thereafter  and  forced  at  once,  coming  into  bloom  about  a  month  earlier 
than  they  otherwise  would.  This  fact  has  been  found  of  considerable 
commercial  importance  to  European  florists,  who  are  more  and  more 
using  this  method  for  securing  extra  e^rly  blooms,  especially  with 
lilacs. 

Recently  W.  Stuart,  of  the  Vermont  Station,  has  reported  results 
of  experiments  in  forcing  rhubarb  by  the  aid  of  ether  f umes.^    In 

« Vermont  Sta.  Rpt.  1904,  p.  442. 

*>  The  Rhode  Island  Station  has  reported  the  results  of  forcing  rhubarb  in  cell«* 
in  winter,  as  stated  in  U.  8.  Dept.  Agr.,  Farmers'  Bui.  107,  p.  13. 
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these  experiments  the  roots  were  dug   in   the  fall  and  allowed   to 
freeze.      About  mid  December  they  were  put  in  a  cool  cellar,  where 
they  thawed  out    gradually,  after  which    part  of    the  roots    were 
subjected  to  the  fumes  of   ether  and  part  left  untreated  for  com- 
parison.     The  roots  were  etherized  for  forty-eight  hours  in  an  air- 
tight box,  using  ether  at  the  rate  of  10  cubic  centimeters  per  cubic 
foot  of  space.     The  method  of  applying  was  to  pour  the  liquid  through 
a  small  hole  in  the  cover  of  the  box  into  a  vessel  suspended  beneath  the 
opening,  after  which  the  hole  was  immediately  closed.     Three  other 
lots  of  roots  were  later  etherized  in  the  same  manner,  one  lot  January 
9,  another  January  30,  and  the  third  February  24.     With  the  roots 
treated  January  30,  17  cubic  centimeters  of  ether  per  cubic  foot  of 
space  was  used.     This  was  later  found  to  be  too  much,  as  the  plants 
were  injured  by  the  treatment. 

Comparing  the  three  lots,  which  were  all  treated  with  like  amounts 
of  ether,  the  following  results  as  regards  early  and  total  yield  were 
obtained: 

Yield  of  rhfibarh  treated  with  ether  fume*. 


Treatment. 


Loti: 

Etherized  December  20. 

-    Not  etherized 

U)t2: 

Etherized  January  9 

,    Not  etherized 

Etherized  February  24. . 
Not  etherized 


Chram*. 

454 

69 

270 


Second  '    Third 
picking.  I  picking. 


21 
34 


Oramt. 
681 
246 

449 
209 

343 
836 


OravM. 
340 
378 

608 

189 
IM 


•Total. 


Grams. 
2,294 

1.707 

1,914 
1,009 

553 
523 


Qaln  by 
etheriza- 
tion. 


/Vr  cent. 
34.4 


89.7 
5.7 


The  table  shows  that  the  etherized  plants  gave  the  largest  total  yield 
in  every  instance.  This  is  not  marked  in  the  case  of  the  lot  etherized 
February  24.  The  exception  in  this  case  was  not  unexpected,  since 
European  experiments  with  other  plants  have  shown  quite  uniformly 
that  the  later  etherization  is  deferred  during  the  resting  season  the  less 
effect  it  has.  Plants  that  have  completed  their  resting  period  have  not 
Usually  been  benefited  at  all  by  etherization. 

If  early  yields  are  considered,  the  average  of  the  three  lots  shows 
an  increased  gain  in  earliness  of  the  etherized  plants  of  622  per  cent 
for  the  first  picking,  86  per  cent  for  the  second,  23  per  cent  for  the 
third,  and  47  per  cent  for  the  fourth.  The  more  rapid  growth  made 
hy  the  etherized  plants  may  be  plainly  seen  in  figure  6,  which  shows 
the  condition  of  the  etherized  and  unetherized  plants  just  before  the 
first  picking  was  made. 

In  emnming  up  the  results  of  the  season's  work  it  would  seem  quite  evident  that 
there  was  a  decided  impulse  given  to  the  ether-treated  dormant  nlants.  This 
<lTuckeniiig  of  the  vital  processes  in  the  plant  reBoltfd  *  ^ 


anH  B  decided  increase  in  weight  of  product.  From  the  dnta  at  hand  it  woolJ  Mm 
reasoDable  lo  aBsume  that  even  more  SBttsfaotorj  results  mixht  have  h««a  altaiiri 
had  tlie  work  lieen  undertftken  a  month  or  six  weets  earlier.      It  is  prubnlilr  tk 

Ittial  elheriiation  of  the  plants  would  Berre  the  sanie  parpoee  that  freeting  doaad 
In  additioD  prodnn;  a  unMer  growlli. 


Caution  must  be  observed  io  tbe  use  of  ether  fumes,  since  the  gi» 
readily  explodea  if  brought  in  contact  with  a  light  fire. 

NOODLES." 

A  report  of  the  Oinnecticut  State  Station  states  that  "  noodles  An 
prepared  by  European  housewives  and  some  manufacturers  from  flour, 
with  the  addition  of  a  certain  amount  of  eggs  and  salt.  The  dou;;h  U 
rolled  into  sheets  and  cut  into  strips  or  fanciful  shapes.  Most  of  ibt 
noodles  on  the  market,  however,  although  of  a  golden  yellow  color, 
are  not  made  with  eggs,  but  have  about  the  same  composition  as 
macaroni,  being  dyed  either  with  a  vegetable  color  (commonly  tur- 
meric) or  a  eoal-tjir  dye," 

Twenty-two  samples  of  noodles  were  collected  and  analyzed  by  the 
station  during  1904,  and  all  were  found  to  "contain  foreign  coloring 
matter,  which  in  twelve  cases  was  turmeric  and  in  ten  cases  wasuD 
Bzo  color,"  evidently  added  with  the  intention  of  conveying  the  impres- 
sion that  the  noodles  were  made  with  eggs,  or  contained  a  gnnut 
amount  of  eggs  than  was  actually  iLsed. 

The  average  composition  of  the  noodles  examined  was  water  1±W 
per  cent,  ash  11.88  per  cent,  protein  13.46  per  cent,   nitrogen-free    1 
.  extract  (carlxihydi-atoa)  71.89  per  cent,  and  fat  0.83  per  cent,  or  aboul 
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the  game  as  macaroni  and  hat  little  different  from  that  of  the  wheat 
flour  from  which  it  is  prepared.  Few  of  the  samples  examined  showed 
any  evidence  of  the  use  of  an  appreciable  amount  of  egg  in  their 
preparation. 

COVDIMEHTAL  PESBS  AHD  COVDITION  POWDEES.'' 

A  recent  bulletin  of  the  New  Jersey  Stations  states  that  an  examina- 
tion of  experiment  station  literature  shows  that  hundreds  of  different 
brands  of  condimental  feeds  and  condition  powders  are  foimd  in  the 
markets  of  the  United  States,  and  that  their  number  and  the  feeders 
using  them  are  constantly  increasing  in  spite  of  the  fact  that  ''the 
rirtues  and  the  failings  of  these  preparations  have  been  discussed  many 
times  by  various  investigators  in  this  country  and  Europe,  and  tlieir 
excessive  cost  and  the  doubtful  benefits  attendant  upon  their  use  clearly 
pointed  out*    ♦    ♦    ♦ 

"The  increasing  use  of  these  materials  led  [the]  station  in  its  1904 
inspection  to  collect  all  the  different  brands  its  inspector  could  find 
on  the  New  Jersey  market;  as  a  result  50  different  brands  were  found." 
Comprehensive  microscopical  and  chemical  analyses  of  these  showed 
that  they  generally  consisted  of  some  well-known  feeding  material 
like  linseed  meal,  wheat  feed,  or  corn  meal  as  a  base,  to  which  had 
been  added  varying  amounts  of  vegetable  or  mineral  drugs,  ground 
bone,  oyster  shells,  or  some  makeweight. 

''The  purpose  of  the  use  of  drugs  in  these  mixtures  In  most  cases 
is  to  create  an  appetite,  to  tone  up  the  sj^stem,  or  to  act  as  a  corrective 
on  the  bowels  of  the  animal."  It  should  always  be  borne  in  mind, 
however,  that  "animals  in  good  health  require  no  medicine;  in  fact, 
the  excessive  use  of  medicine  with  well  animals  frequently  induces 
disorders.     ♦     ♦     * 

A  loflB  of  appetite,  or  a  run-down  condition  induced  by  overwork  or  insufficient 
^e^,  may  often  be  remedied  by  the  use  of  a  stimulating  or  tonic  food,  the  ingredi- 
-fits  for  making  which  the  feeder  should  always  keep  at  hand.  In  the  majority  of 
^ases  BimpJy  achangeof  food  will  bring  alx)ut  the  desired  effect,  but  when  this  is 
tieffective  a  liberal  use  of  common  salt  in  the  ration  will  generally  prove  beneficial, 
n  the  case  of  horses  the  use  of  linseed  meal  will  be  frequently  found  of  marked 
^nefit  as  a  laxative. 

The  claims  of  the  manufacturers  of  condimental  feeds  when  not  preposterous  are 
Exaggerated  and  misleading.  No  one  feed,  however  skillfully  compounded,  can 
ierve  as  a  remedy  for  all  the  ailments  of  all  classes  of  live  stock. 

Instead  of  being  prepared  according  to  scrientific  formulas  as  claimed,  many  of  the 
csondimental  feeds  are  heterogeneous  mixtures,  with  little  regard  to  the  requirements 
of  the  animal,  and  in  certain  cases  the  drugs  used  have  a  counteracting  effect  on  each 
other. 


« Compiled  from  New  Jersey  Stae.  BiJ. 
ft  See  U.  8.  Dept.  Agr.  Farmers'  But 
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Even  where  effective  drugs  have  been  used  the  amount  of  the  mixture  to  be  given 
to  the  animal,  according  to  the  instructions  of  the  manufacturer,  is  generally  so  small 
that  no  possible  benefit  can  be  expected  from  its  use. 

Assuming  that  the  condimental  feeds  are  scientifically  prepared  mixtures  of  useful 
and  effective  ingredients  and  their  use  as  directed  would  confer  upon  the  animal  the 
benefits  claimed,  their  excessive  cost  would  prohibit  their  use  by  the  careful  and 
economical  feeder.  Such  ingredients  [as]  they  contain  which  might  be  of  benefit  any 
feeder  can  obtain  and  mix  for  himself  at  from  one-tenth  to  one-twentieth  the  cost  of 
the  prepared  foods.  He  would  have  the  added  advantage  of  knowing  just  what 
drugs  he  was  administering  to  his  animals  and  could  give  them  such  quantities  of  the 
needed  medicines  as  veterinary  experience  has  shown  to  be  necessary. 

BEEF  TYPE  v.  BAIET  TTPE  FOE  BEEF  PEOBTJCTION.'' 

The  Iowa  Station  has  recently  reported  the  results  of  a  year's  feed- 
inpf  test  to  determine  the  relative  economy  for  beef  production  of  the 
beef  and  dairy  types  of  cattle,  a  question  which  is  receiving  much 
attention  at  the  present  time.  The  results  attained  are  summarized 
as  follows: 

Dairy  type  steers  show  a  considerably  higher  percentage  of  offal  and  a  lower  dresB- 
ing  percentage. 

Dairy  type  steers  carry  higher  percentage  of  fat  on  internal  organs,  thereby  increas- 
ing the  total  weight  of  cheap  parts. 

Beef  type  steers  carry  higher  percentage  of  valuable  cuts. 

Beef  type  steers  furnish  heavier,  thicker  cuts;  they  are  more  evenly  and  neatly 
covered  with  outside  fat,  show  superior  marbling  in  flesh,  are  of  a  clearer  white  color 
in  fat,  and  a  brighter  red  in  the  lean  meat;  but  there  is  little  difference  in  fineness 
of  grain. 

The  low  price  paid  for  dairy  steers  may  be  due  jmrtially  to  prejudice,  and  to  tlie 
greater  expense  of  carrying  and  selling  the  lower-gra<le  carcasses;  but  it  is  chiefly 
due  to  an  actual  inferiority  in  the  carcasses. 

It  is  neither  profitable  nor  desirable  to  feed  steers  of  dairy  type  for  beef  purposes. 
They  are  unsatisfactory  to  the  consumer  because  they  do  not  furnish  thick  and  well 
marbled  cuts;  they  are  unsatisfactory  to  the  butcher  because  they  furnish  low-grade 
carcasses  whicli  are  diflicult  to  dispose  of,  and  they  are  decidedly  unsatisfactor}'  to 
the  feeder,  because  they  yield  him  little  or  no  profit,  and  both  bree<ler  and  feeder 
waste  their  time  in  producing  such  a  type  of  steer  for  beef  purposes. 

METHODS  OF  FEEDING  SKIM-MILK  CALVES.^ 

The  increased  use  of  milk  separators  in  the  dairy  sections  of  the 
country  has  resulted  in  greater  attention  being  paid  to  raising  calves 
on  skim  milk.  It  is  well  settled  at  this  time  that  practically  as  large, 
strong,  and  vigorous  calves  can  be  grown  on  skim  milk  supplemented 
by  some  suitable  grain  feed  as  on  whole  milk,  providing  they  are 
properly  fed  and  cared  for. 

« Compiled  from  Iowa  Sta.  Bui.  81. 

»Ck)mpiled  from  Idaho  Sta.  Bui.  48;  Iowa  Sta.  Bui.  36;  Kansas  Sta.  Bute.  97, 11»,    i 

16;  Nebraska  Sta.  Buls.  68,  87.  | 


^^^•-■^STe  is  no  question  hut  that  whole  milk  is  the  normal  food  for 
■■^^^  ^  ,  and  when  the  cream  or  butter  fat  is  removed  it  becomes  neces- 
^  to  replace  it  in  the  calf  ration  with  some  equivalent  but  cheajjer 

^~^  ■of  feed.  A  number  of  the  stations  have  made  experiments  with 
^^  ^^f  ent  feeds  to  learn  wbicli  is  most  pfBcient  for  this  purpose.  Corn 
— ^^^  has  been  found  the  cheapest  and  best  supplemental  grain  for 
~^»urpo.se  at  the  Iowa  Station.  AVhole  corn  and  Kafir-corn  meal 
^ — ►  given  good  results  at  the  Kansas  Station.  At  the  Nebraska 
*— ^-'^  on  germ-oil  meal  and  linseed  meal  have  proved  efficient  substi- 
■ —  ***,  and  in  a  recent  bulletin  of  the  Idaho  Station  good  gains  with 
r'^'         are  ixjported. " 

^^^*e  method   of   procedure  in    rearing  the  skim-milk  calf   at   the 

~^-  ^Sas  Station  was  about  as  follows:  The  calf  was  allowed  to  run  with 

^^  ^i-*other  the  tirst  4  or  5  days  of  its  life.     It  was  then  removed  and 

~T,         "•wenty-four  hours  without  food,  when  it  became  hungry  and  was 

^^  ^  ^  taught  to  drink.     For  a  week  thereafter  it  was  fed  whole  milk 

^^  »^  e  rate  of  i  pounds  in  the  morning,  2  poundsat  noon,  and  4  pounds 

^^   *-^  ght.     The  second  week  about  the  same  amount  of  milk  was  given 

*-— '^^vo  feeds,  morning  and  night.     Within  two  or  three  weeti  aft«r 

?^~*-  *  <Dval  from  the  cow,  skim  milk  was  gradually  substituted  for  whole 

__"  tt  at  the  rate  of  a  half  pint  per  feed  until  the  entire  amount  was 

^^  *Xi  milk.     About  a  month  after  the  calf  was  taken  from  the  cow 

"^Was  receiving  12  to  14  pounds  of  skim  milk;  at  two  months,  18 

'^■"Hids,  and  finally  reached  M2  to  24  pounds  per  day. 

^Tbe  grain  added  to  the  ration  was  fed  dry  in  boxes.     The  calves 

^-*^t»n  to  eat  grain  when  lu  davH  to  2  weeks  old.     At  tirst  a  handful 

^*-s  put  in  the  caJfs  mouth  as  soon  as  it  had  finished  drinking  its  milk, 

^^^*<i  it  soon  learned  to  eat  with  a  relish  from  the  feed  boxes.     The 

^^-^*1ir-com  meal  or  other  grain  was  never  mixed  with  the  milk.     The 

"^"  Ivcs  were  fed  what  grain  they  would  eat  up  clean. 

^        ^'ben  the  calves  were  llJ  days  to  2  weeks  old  they  began  to  nibble  hay 

^   **  d  were  thereafter  fed  all  they  would  eat.     The  hay  was  given  fresh 

-^.^'^^iie  daily.     Some  hay  from  mixed  grasses  ia  considered  best,  with 

^^  *~ij:ht  prairie  grass  a  close  second.     Clover  and  alfalfa  may  be  gradu- 

"  ly  added  to  the  ration  after  the  calves  are  several  weeks  old.     Alfalfa 

~J;"*ine  was  foimd  to  be  too  loosening  for  young  calves.     Changes  from 

^*>*y  hay  to  pasture  mu.st  be  made  very  gradually  or  the  calves  are 

^•moat  sure  to  have  scours.     This  is  done  by  turning  them  onto  pas- 

^Mre  for  only  a  short  time  the  first  day  and  gi-adually  increasing  the 

l*«riod,  or  by  mixing  increased  amounts  uf  green  feed  with  their  hay 

^Util  they  are  getting  about  all  they  will  eat. 

The  most  convenient  way  of  feeding  the  calves  has  been  by  putting 
*^em  in  stanchions.     Here  they  were  kept  for  a  half  hour  after  feeding 

BSee  aleo  U.  S.  Dept.  Agr.,  FAniiem'  Bui,  62.  p.  21,  for  mipplementa  lo  Rkitn  milk 
^  [eediDg  calves,  and  Bui.  8i,  p.  22,  lor  experimente  in  Utah  in  rearing  skim-milk 
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until  their  mouths  dried  out  and  they  had  lost  their  desire  to  sock  etch 
other's  ears.  Fresh  water  was  kept  within  reach  of  the  calves  all  the 
time,  and  it  was  surprising  to  find  how  many  times  a  day  the  calres 
took  a  sip. 

Calves  thus  treated  made  an  average  gain  of  1.58  pounds  daily  up 
to  5  months  of  age,  results  which  are  considered  satisfactory.  The 
cost  of  the  gain  in  one  test  was  at  the  rate  of  $2.26  per  100  pounds 
for  skim-milk  calves,  $7.06  for  calves  fed  whole  milk,  and  $4.41  for 
calves  running  with  their  dams.  When  put  in  the  feed  lots  the  skim- 
milk  calves  made  better  gains  than  either  of  the  other  two  lots. 

Calves  fed  sterilized  creamery  skim  milk  made  as  good  gains  as 
when  fed  hand-separator  skim  milk.  A  proprietary  calf  meal  and 
flaxseed  meal  were  fed  in  addition  to  grain,  but  they  did  not  increase 
the  efficiency  of  the  ration,  besides  being  expensive  and  practicallj 
useless.  No  advantage  resulted  from  adding  rennet  to  the  ration. 
Calves  fed  on  buttermilk  made  average  daily  gains  of  1.79  pounds 
per  head  as  compared  with  2.02  pounds  for  calves  fed  skim  milk 
and  were  less  subject  to  scours.  Calves  on  whey  made  satisfactonr 
gains  where  care  was  taken  to  feed  suitable  grain  and  hay  rations 
in  addition.  Calves  made  better  gains  on  shelled  whole  com  than 
on  corn  chop.  With  Kafir  corn,  however,  the  best  gains  were  made 
on  the  ground  grain.  A  mixture  of  coi*n  and  ground  Kafir  com  gave 
better  results  than  either  fed  separately. 

The  management  in  the  early  stages  of  weaning  the  calf  and  substi- 
tuting skim  milk  for  whole  milk  at  the  Idaho  Station  was  practically  the 
same  as  at  the  Kansas  Station.  As  soon  as  the  substitution  of  skim 
milk  for  whole  milk  begins,  the  teaching  of  the  calf  to  eat  whole  oats 
was  undertaken.  This  was  done  by  placing  not  more  than  a  table- 
spoonful  in  the  box  in  front  of  the  calf  after  it  had  drunk  the  milk. 
In  nosing  about  the  calf  got  some  of  the  oats  in  its  mouth  and  in  a 
very  short  time  learned  to  like  them. 

Whole  oats  are  preferred  to  rolleil  or  ground  oats,  for  the  hask  of  the  oat  is  then 
so  thoroughly  attached  to  the  grain  that  it  will  be  masticated  with  the  kernel  and 
the  calf  having  sharp  teeth  will  have  no  difficulty  in  grinding  it.  The  ration  of  oats 
will  be  gradually  increased  as  more  of  the  whole  milk  is  withheld  and  separator  milk 
substituted  until  at  the  end  of  three  or  four  weeks  the  calf  will  be  getting  half  a  pint 
twice  a  day.  The  amount  depends  on  the  calf,  for  some  animals  will  eat  the  ixits 
more  readily  than  others.  *  *  *  After  the  calves  have  finished  the  ration  of 
oats,  which  recjuires  an  hour  or  so,  they  are  released  [from  stanchions]  and  allowed 
to  pass  into  a  box  stall.  This  stall  is  provided  with  feed  racks  about  the  walls  which 
are  filled  with  the  choicest  hay  the  farm  affords.  The  calves,  even  those  only  5  or  5 
days  old,  soon  learn  to  pick  this  tempting  bit  of  hay  instead  of  sucking  each  other'f 
ears,  as  they  are  apt  to  do  when  fed  in  the  ordinary  way. 

Quite  a  diflference  was  found  by  the  station  in  the  quality  of  oats  for 
calves.     Oats  with  a  thin  hull  have  been  found  best.     Large,  coarse, 
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'  tliick-hullfcd  oats  were  not  so  readily  eaten  and  appeared  to  injure  the  I 
=  calf's  month.     The  average  pain  for  the  tirBt  150  days  for  the  calves  1 
"■  thus  reared  at  the  Idaho  Station  was  at  the  rate  of  1.59  pounds  per  I 
head  per  day.  | 

*      Calves  brought  up  on  Akitn  milk  are  most  unattractive  from  6  to  IS  ] 
'  months  of  age.  I 

'       They  develop  a  Btomacn  out  of  proportion  to  the  rest  of  their  body  and  theit  coat  i 
'  is  not  qnite  as  smooth  as  it  is  when  calvee  run  with  their  dame.     However,  the   j 
''^Cklves  have  learned  how  to  eat  and  di)n«t  ooarse  feed  in  Inrger  quantitieg  than   1 
t  calves  reared  oti  wholo  milk.    The  dliKstive  organs  arc  better  developed  tor  pnu:ti- 
j  cal  feeding  from  this  period  on  to  maturity  than  in  calves  fed  whole  milk. 

)  The  following  suggestions  stand  out  prominently  in  the  recommen- 
I  Nations  by  the  stations:  Make  the  change  from  whole  milk  to  skim 
.ciaiJk  slowly.  Substitute  about  oue-half  pint  of  skim  milk  for  whole 
-  milk  at  each  feeding  until  the  calves  are  wholly  on  skim  milk.  I>o 
not  feed  too  much  milk.  The  milk  should  be  fed  warm  and  sweet, 
r  The  right  temperature  is  between  85°  and  KK)'-'  F.,  and  this  should  be 
t  determined  by  a  thermometer  rather  than  by  the  hand.     The  grnia 

Bhould  not  be  mixed  with  the  milk,  but  l)e  fed  dry  aft^ir  the  milk  baa    i 

r  been  di-unk.  . 

Undoubtedly  the  greateet  difficulty  that  the  calf  feeder  has  to  contend  with  ie    | 

r  Bcount.     Here,  as  elsewhere,  "an  ounce  of  prevention  ia  worth  a  pound  of  cure."    I 

The  principal  causes  of  tbie  difficulty  are  overfeeding,  sour  milk,  feeding  ci>1d  milk,    | 

feeding  grain  with  the  milk,  using  dirty  milk  paiU,  very  cold  water,  too  much    J 

water  after  periods  of  thirat,  and  irregularity  in  feeding.     The  careful  feeder  will    I 

watch  very  carefully  the  effect  o[  his  feed  upi)n  hie  calves,  and  as  so<]D  as  there  are 

any  signs  of  ecoiire  the  inltk  should  be  reduced  one-hitlE  or  more  and  gradually    ' 

increased  again  as  the  calf  itt  able  to  stand  it. 

The  KancHfl  Station  has  been  very  nuccesfiful  in  using  dried  blood  as  a  tonic  tor 
weak  or  scouring  cslvee.  A  mild  case  of  bcoutb  can  usually  be  cured  in  from  one  to 
two  days  by  reducing  the  milk  and  adding  a  teaepoonful  uf  dried  blomt  while  Ihe 
calf  is  drinking.    •    •    » 

In  severe  cases  of  scours  the  addition  of  one  or  two  eggs  with  the  dried  blooii  has 
been  found  to  be  very  effei^tive.  Another  remedy  that  has  been  found  to  be  huc- 
cenfal  is  to  give  from  1  to  12  ounces  of  caatur  oil  in  the  uiorning  and  follow  in  about 
twelve  hours  with  15  to  20  drope  of  laudanum  and  a  leaspoonful  of  dried  blood.  U 
Itie  caee  is  a  persistent  one,  one  or  two  raw  e^s  may  be  wided. 

ANIMAL  FOOD  F0£  DUCSlII!iaB.° 

In  an  earlier  number  of  this  series*  it  was  shown  that,  practically 
Bpeaking,  rations  for  ducks  must  contain  some  aiiimal  food.  How  , 
much  animal  food  it  is  best  to  give  has  been  made  the  subject  of  fur-  ■. 
tber  investigations  by  W.  P.  Wheeler,  of  the  New  York  State  Station.  J 
lu  a  preliminary  trial  the  station  found  that  ducklings  grew  well  for  ] 
four  weeks  on  a  ration  of  which  1)4  per  cent  of  the  dry  matter  and  98   i 

a  Compiled  from  New  York  Stale  Sta.  Bnl.  259.  1 
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per  cent  of  the  protein  was  derived  from  animal  sources.  The  cost 
however,  was  high.  As  the  birds  grew  older  the  rate  of  gain  became 
lower  and  the  cost  of  production  excessive.  The  experiment  is  int*  r- 
esting  as  showing  how  large  a  proportion  of  the  ration  fed  to  duck- 
lings may  consist  of  animal  food  without  injury. 

In  a  second  experiment  four  lots  of  ducklings  consisting  of  twenty- 
eight  birds  in  each  lot  were  fed  for  ten  weeks  a  basal  ration  of  grain  80 
supplemented  with  animal  meal  and  other  foods  that  about  20  per  cent 
of  the  protein  in  the  ration  of  lot  1,  40  per  cent  of  lot  2,  60  per  cent  of 
lot  3,  and  80  per  cent  of  lot  4  was  derived  from  animal  food.  The 
gains  made  at  different  periods  of  growth,  the  amount  of  dry  matter 
in  the  food  required  to  produce  a  pound  of  gain,  and  the  cost  of  the 
gains  made  are  shown  in  the  following  table: 

Average  gain  of  ducklings  on  rations  containing  different  proportions  of  animal  food. 
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3 
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products 


Per  cent. 
20 
40 
60 
80 


First  3  weeks  of  test.    '    First  7  weeks  of  test. 
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age 
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19.1 
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The  figures  in  the  table  show  that  throughout  the  entire  test  the 
most  rapid  gain  was  made  by  lot  3,  where  60  per  cent  of  the  protein 
of  the  ration  was  derived  from  animal  food,  while  the  slowest  gains 
were  made  by  lot  1,  which  was  fed  the  smallest  amount  of  animal  food. 
When  the  protein  from  animal  sources  was  increased  in  the  ration 
from  60  to  80  per  cent,  the  gains  were  not  so  great;  more  food  wm 
required  to  produce  a  pound  of  gain,  and  the  cost  of  the  gains  made 
was  regularly  higher  throughout  the  whole  period. 

The  table  shows  that  the  rations  containing  the  larger  proportions 
of  animal  food  were  most  effective  and  most  economically  used  during 
the  early  stages  of  feeding.  Later  on  the  rations  containing  the 
larger  proportion  of  grain  were  fully  as  effective  and  considerably 
cheaper  than  those  containing  large  amounts  of  animal  food.  Where 
it  is  desired  to  prepare  birds  rapidlj^  for  market,  the  ration  containiof 
the  larger  amount  of  animal  feed  is  most  eflScient,  and  in  certain  cases 
this  I'apidity  of  growth  may  offset  the  increased  cost  of  the  larger 
m^  ration. 

So  Car  as  this  one  experiment  goes,  it  seems  from  a  study  of  the  resolts  that  it  wil 
pay  to  feed  freely  of  animal  food  during  the  first  three  to  five  weeks,  and  depeoi 
•ftor  that  more  on  increasing  proportions  of  the  cheaper  gram  foods.  The  exad 
•TK^portions  most  profitable  to  use  will  vary  considerably  at  diiKerent  times  aooordinff 

tlie  food  supply  and  the  demand  for  the  product. 


MILE  FBOH  DISEASED  COWS." 

B  of  tW  moiit  (.'.liuiiictonstic  constituents  oi  pus  is  the  white  lilood 

I  or  corpusck',  known  techuically  as  a  leucocyte.  Outside  of  tiie 
iood  vessels  tbeso  cells  are  found  normally  in  varioiia  tissues  and 
nids  of  the  body  and  so  have  gained  the  name  of  wandering  *'elis. 
They  are  found  abnormally  and  generally  in  large  numbers  wherever 
bere  is  iuHammution.  They  have  been  found  in  milk,  and  so  the 
^estion  has  naturally  been  considered  if  their  oceurrence  in  milk 
ndiuates  an  inflamed  or  diseased  condition  uf  the  udder.  Infurmatlua 
n  this  snbjei't  is  contained  in  »  recent  bulletin  of  the  Maryland  Agri- 
■lltural  Experiment  Station  by  0.  F.  Doane. 

A  method  of  counting  leucocytes  in  milk  was  devised  at  the  station 
■id  two  large  well-kept  dairy  herds  were  then  aj-stematiially  investi- 
isted.  Leucoeytes  were  found  in  the  milk  of  every  sample  examined. 
!^heir  numbers  for  Individual  cows  ranged  from  '2,000  to  4,600,000  per 
tibic  centimeter.  As  most  of  these  cows  at  least  must  l)e  considered 
s  unquestionably  in  a  state  of  perfe<."t  health  the  mere  presence  of 
aucocytes  in  milk  does  not  therefore  signify  disease  in  the  animal, 
iwing  to  the  wide  variation  in  the  numbers  of  these  leucocytes  Doane 
insiders  it  ([uestionable  if  an  arbitrary  standard  can  be  maintained 
»«yond  wbii'b  it  is  safe  to  say  that  the  milk  contains  pus,  or  in  other 
f'ords,  that  it  is  from  a  diseased  cow  and  hence  until  for  use.  It  was 
»l»ei*v6d,  however,  that  the  milk  of  cows  affected  with  garget  showed 
Q  all  cases  a  high  leucocyte  count,  while  the  milk  of  healthy  cows 
Was  often  very  low  in  the  number  of  these  cells. 

Pursuing  these  studies  further,  Doane  observed  certain  threads  in 
nta  which  were  identified  as  tibitn,  and  he  was  also  able  to  lind  the 
ame  threads  in  the  milk  of  diseased  cows.  In  such  samples  of  milk 
be  fibrin  threads  and  tlie  leucocytes  were  present  in  masses  or  clumps. 
Vben  the  number  of  leucocytes  in  any  sample  of  milk  was  low,  no 
uch  clumps  of  leucocytes  and  fibrin  were  found.  When  the  number 
f  Ifucocytca  was  high,  clumps  were  often  present.  A  high  leucocyte 
ount  would  therefore  render  a  sample  of  milk  suspicious,  and  the 
ireseuce  of  fibrin  in  addition,  u,s  shown  by  a  clumping  of  the  leucocytes 
ir  a^  demonstrated  by  staining  the  threads,  would  in  the  opinion  of 
L>oAne  furnish  satisfactorj' proof  that  inflammation  exists  in  the  udder. 
Uid  in  such  cases  the  milk  of  course  must  be  considered  imfit  fur  use. 

It  is  in  reality  not  so  much  the  purpose  of  this  note  to  present  the 
microscopical  leucocyte-fibrin  test  of  Doane,  for  whether  or  not  thia 
will  prove  of  practical  value  in  det€i}ting  the  milk  of  diseased  cows 
remains  to  be  seen,  but  to  call  attention  to  a  growing  interest  in  the 
production  and  sale  of  clean,  wholesome  milk,  and  to  this  end  methods 

•  Compiled  from  Maryland  tjta.  Bui.  102. 
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of  inspection  are  being  studied  and  applied.  It  behooves  the  di 
man  to  comply  with  the  requirements  of  sanitary  milk  production 
the  consumer  to  insist  upon  the  observance  of  these  requirements 

GIDE&  VnTEOAB.^' 

Vinegar  is  made  from  a  number  of  different  products.  The 
quality  is  made  from  fruit  juices;  cheaper  grades  are  made  fron 
malt,  grains,  and  sugar  refinery  wastes  and  other  sources, 
cheaper  kinds  are  often  colored  and  otherwise  "doctored^  and 
sold  as  cider  vinegar.  In  order  to  prevent  this  fraudulent  praci 
number  of  States  have  passed  laws  establishing  certain  standard 
vinegar.  These  laws  are  not  entirely  uniform.  The  minimum 
amount  of  acetic  acid  for  cider  vinegar  is  placed  at  4  per  cent  in 
States,  in  others  4:i  per  cent,  and  still  others  6  per  cent.  The 
solids  likewise  required  vary  in  different  States  from  1^  to  2  per 

Under  faulty  methods  of  preparation  it  is  not  uncommon  for 
gar  made  entirely  from  cider  and  wholly  unadulterated  to  fall  1 
these  requirements.  It  therefore  becomes  important  to  note  wh 
best  methods  of  making  vinegar  under  ordinary  farm  condition 
The  stations  in  Virginia,  New  York,  Pennsylvania,  and  Oregon 
all  reported  the  results  of  valuable  researches  along  this  line,  ar 
following  account  is  based  on  their  work. 

Normal  changes  in  vinegar  production. — There  are  two  imp 
changes  which  take  place  in  the  conversion  of  fruit  juice  into  vii 
First,  the  sugar  in  the  juice  is  converted  into  alcohol,  and,  sec< 
tlie  alcohol  is  converted  into  acetic  acid.  In  these  transformatio 
partes  of  sugar  in  the  juice  should  produce  theoretically  al>out  51 
of  alcohol;  that  is,  one  should  obtain  about  half  as  much  alcol 
weight  as  there  was  sugar  in  the  juice.  In  practice  only  fron 
47  per  cent  is  actually  obtained.  In  the  conversion  of  alcohc 
acetic  acid  100  parts  of  alcohol  should  yield  theoretically'  130  pj 
acetic  acid,  but  less  than  120  parts  are  actually  obtained.  Stii 
therefore,  with  100  parts  of  sugar  in  the  fresh  apple  juice,  under 
able  conditions  we  should  obtain  from  50  to  55  parts  of  aceti< 
To  make  vinegar,  therefore,  which  shall  contain  5  per  cent  of 
acid  it  will  be  necessary  to  have  juice  containing  at  least  10  pe 
of  sugar.  For  4i  per  cent  vinegar,  apple  juice  analyzing  at  le 
per  cent  of  sugar  will  be  necessary. 

The  composition  of  apple  juice. — The  juice  of  ripe  apples  hai 
found  to  vary  in  sugar  content  from  7  to  15  per  cent,  the  avera 

^Compiled  from  New  York  State  Sta.  Bui.  258;  Virji^inia  Sta.  Buls,  57,  71, 1 
137, 138;  Oregon  Sta.  Bui.  73;  North  Carolina  Sta.  Bui.  182;  Pennsylvania  l>e] 
BuIh.  22  and  58,  Rpt.  1899,  p.  541,  1901,  p.  128;  Pennsylvania  Sta.  Rpt.  1902, 
Jour.  Amer.  Chem.  See.,  25  (1903),  No.  1,  p.  16;  U.  S.  Dept  Agr.,  Bureau  of 
istrv  Bui.  88. 
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^^^^^rge  number  of  varieties  in  different  States  being  nearly  U  percent. 
UPHlB^j'iic^  reported  by  the  Virginia  Station  indicate  that  Hiimiuer  apples 
K"»s  on  the  average  lowest  in  sugar  content,  winter  apples  highest,  and 
^k-~ll  apples  in  termed!  ate.  Mature  ripe  applert  contain  the  largest 
viJK-k^oiinL  of  sugar;  green  apples  contain  a  much  smaller  quantity,  and 
-^^■eu-ripe  apples  contain  less  fiugar  than  ripe  apples.  Contrary  to  the 
K^^vaal  belief,  sweet  apples  are  ordinarily  no  richer  in  sugar  than  sour 
-^(^plef.     They  taste  sweet  because  they  contain  less  malic  acid  than 

<:»«ar  apples.  Malic  acid  is  the  normal  acid  of  apples.  In  vinegar 
ffcJEfctcing  this  acid  disappears  quite  completel}',  decreasing  in  the  case  of 
»^K.t»*riments  at  the  New  York  State  Station  from  0.55  per  cent  in  fresh 

*:«1*-*'  to  II.U2  per  cent  at  the  end  of  twenty-four  months,  and  in  some 

*^<ler  vinegars  it  had  disappeared  entirely. 

Alcoholic  fermentation. — In  ordinary  cellnr  storage  it  takes  from  one 

20    six  months  for  all  the  .sugar  in  cider  to  become  converted  into 

*l.«ohol.  The  more  important  factors  affecting  the  rapidity  of  the 
^fc*'*nsformation  of  sugar  into  alcohol  are  temperature  and  the  presence 
,  ***   yeast.     With   a  cellar  temperature  of  45"^  to  55^^'  F.  at  the  New 

^C  ork  State  Station  it  wiis  six  months  before  alcoholic  fermentation  was 
-  ^**>nipleted.  In  another  cask  kept  at  85"  F.  alcoholic  fermentation  was 
:  ^**iiiipleted  in  three  months. 

^^  Altuholii-  [ermentulioii  in  causwi  Ijy  a  vegetable  ferment  or  enzym  which  ia  pro- 
^^^wd  by  ordiuftry  yeast.  Cells  of  the  yeaat  |)l»nt  are  eu  widely  dietributed  that 
^^'•iey  gel  into  apple  juii*  abuodaDlly  under  ordinary  conditiona. 

At  a  temperature  of  65^  to  75""  F.  the  yeast  plant  grows  much  more 
*^pidly  than  at  lower  temperatures.  Hence  fermentation  is  much 
^^ore  rapid.  At  a  temperature  much  higher  than  this  there  may  be  a 
'^is.**  of  alcohol  by  evapoiation.  The  stations  have  found  that  the 
%^riod  of  alcoholic  fermentation  can  be  readily  reduced  one-half  or 
**]or('  by  the  addition  of  yeast  to  the  fresh  juice,  especially  if  the  cider 
**j  kept  at  a  temperature  of  65^  to  75"^  F. 

Acetic  fermentation.— After  alcoholic  fermentation  is  completed 
Another  group  of  micro -organisms  attack  the  alcohol  and  convert  it 
into  acetic  acid.  The  acetic  fermentation  takes  place  much  moi^ 
slowly  than  the  alcoholic,  requiring  eighteen  months  to  two  or  three 
^■eai's  before  all  the  alcohol  is  changed  into  acetic  acid  when  the  cider 
i«  kept  in  ordinary  cellar  storagu.  The  most  satisfactory  results  of 
a<*tic  fermentation  were  obtained  at  the  New  York  State  Station  at 
temperatures  of  tJ6'-'  to  75'-'  F.  When  the  micro-organisms  causing 
a«etic-acid  fermentation  were  introduced  into  the  cider  at  that  station 
in  the  form  of  vinegar  or  "mother"  after  the  alcoholic  fermentation 
had  been  completed,  the  conversion  of  the  cider  into  vinegar  was  much 
%ore  rapid  than  where  no  addition  of  vinegar  was  made. 
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In  a  cool  cellar,  cider  that  had  thus  been  inoculated  by  the  addition 
of  cider  vinegar  or  '"mother"  reached  marketable  condition  a  year 
sooner  than  where  the  vinegar  was  not  added.  Vinegar  should  never  be 
added  to  cider  that  has  not  completed  its  alcoholic  fermentation,  since 
the  presence  of  the  acetic  acid  greatly  retards  alcoholic  fermentation. 
On  this  point  Browne,  of  the  Pennsylvania  Station,  states  as  follows: 

Many  farmers  and  vinegar  manufacturers  make  a  foolish  practice  of  adding  fresh 
apple  juice  to  old  vinegar  8tock  in  the  ho^te  of  thus  securing  a  more  rapid  converaon 
of  the  product  into  vinegar  and  then  complain  that  their  vinegar  '*  won't  make." 
The  sugar  of  the  juice  must  first  undergo  the  alcoholic  fermentation  before  theaoetie 
fermentation  can  begin,  and  by  adding  apple  juice  to  old  vinegar  the  alcoholic  fe^ 
mentation  may  not  only  be  checked  but  even  absolutely  prevented.  I 

The  organisms  causing  acetic  fermentation  require  abundance  of  air  < 
in  order  to  do  their  best  work.     The  practice,  therefore,  of  insertio; 
an  empty  bottle  in  the  bunghole  of  a  barrel  intended  for  vinegar  ii  .. 
useless  and  injurious,  as  it  prevents  the  free  entrance  of  air,  which  ii 
necessary  for  the  growth  of  the  acetic  micro-organism.     After  acetie 
fermentation  is  completed  the  organisms  are  no  longer  needed.     Ba^ 
rels  containing  vinegar  should  then  be  filled  full  and  tightly  banged, 
otherwise  these  organisms  or  others  of  a  like  nature  may  attack  and 
destroy  the  acetic  acid  already  formed,  rendering  the  vinegar  weaker 
or  entirely  worthless.     At  the  New  York  State  Station  some  of  the  . 
uncorked  vinegar  finally  actually  became  alkaline. 

Suggestions  for  making  vinegar. — The  foregoing  facts  relative  to 
the  alcoholic  and  acetic  fermentation  lead  to  the  following  practical 
suggestions  on  vinegar  making:  Use  only  ripe,  sound  fruit.  If  the 
fruit  is  dirty  it  should  be  washed,  otherwise  there  is  danger  of  intro- 
ducing micro-organisms  into  the  juice  that  will  interfere  with  the 
normal  alcoholic  and  acetic  fermentation.  For  the  same  reason  clean- 
liness should  also  be  observed  in  grinding  and  pressing  the  fruit  and 
in  the  handling  of  the  juice. 

For  profit  the  pressing  should  be  done  with  a  power  press.  With 
a  hand  press  only  2  gallons  of  juice  per  bushel  of  apples  could  be 
secured  at  the  Virginia  Station,  while  with  a  power  press  4  galloof 
were  obtained.  Sometimes  water  is  added  to  the  pomace  and  a  second  I 
pressing  made.  Such  juice  is  deficient  in  sugar  and  will  not  mato 
vinegar  of  a  standard  quality.  When  possible,  the  freshly  pressed 
apple  juice  should  be  placed  in  some  large  receptacle  and  allowed  to 
stand  for  a  few  days  before  putting  into  barrels. 

In  this  way  considerable  Bolid  matter  held  in  suspension  will  settle  before  tlM  j 
liquid  is  placed  in  casks.  The  casks  used  should  be  well  cleaned,  thoroughly  tretted 
with  live  st^^aiu  or  boiling  water,  and  should  nt)t  be  over  two-thirds  or  three-foortfcl 
Wed  with  apple  juice.  The  bung  should  be  left  out,  but  a  loose  plug  of  cotton  totf 
be  placed  in  the  hole  to  decrease  evaporation  and  prevent  dirt  falling  in.  Thebofll 
iftioald  be  left  out  until  4.5  to  5  ])er  cent  of  acetic  acid  has  formed. 
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~  ieij  fresh  cider  is  placed  in  barrels  and  stored  in  ordinary  cellars, 
bsolic  fermentation  is  not  completed  until  the  end  of  about  six 
'C:h3.  With  a  cellar  temperature  of  60°  to  70'-  F.  this  time  can  be 
iSderubly  reduced.     If  yeast  is  added  to  the  fresh  cider,  fermenta- 

«an  be  completed  in  three  months  or  less.     If  compressed  yeast 
K-^d  about  one  cake  to  each  5  gallons  of  juice  should  be  used  after 

thoroughly  softening  the  yeast  with  lukewarm  water, 
tae  New  York  Htate  Station  iidvises  that  after  alcoholic  fermenta- 
is  completed  the  clear  portion  of  the  liquid  be  drawn  off,  the 
■^  rinsed  out,  and  the  clear  liquid  put  back.  From  2  to  4  quarts 
food  vinegar  containing  more  or  less  "mother"  should  then  be 
ad.  If  the  barrel  is  stored  in  a  cool  cellar  it  will  require  twenty- 
■fco  twenty-four  months  or  more  to  change  all  the  alcohol  into  acclic 
L.  If  the  alcoholic  fermentation  takes  place  iu  a  cool  cellar  over 
♦er  and  the  barrel  is  moved  into  a  warm  plactt,  as  out  of  doors, 
^ng  summer  the  acetic  fermentation  ma)-  he  completed  in  fifteen  to 
bteen  months,  If  the  alcoholic  fermentation  is  hastened  by  the 
Ution  of  yeast  and  storage  in  a  warm  temperature,  and  the  acetic 
luentation  favored  by  the  use  of  vinegar  "starter,"  as  noted  above. 
3*  possible  to  produce  good  merchantable  vinegar  in  six  to  twelve 
^ths. 

when  the  aretic  fermentation  has  gone  far  enough  lo  produce  4.5  to  5  per  cent  ot 
stir  add,  then  the  barrels  should  be  made  hh  full  as  poBsible  and  tightly  corked  in 
ler  to  pre\'ent  deetructive  fermentation  of  acetic  add  and  conseqaent  deterioration 
the  vineifsr. 

Sapid  method  of  vinegar  making. — The  long  time  required  t«  make 
Dcgar  by  the  cask  and  stoiiige  method,  as  described  above,  has  led 
tJie  use  of  vinegar  "generators,"  by  the  aid  of  which  the  acetic  fer- 
antation  can  be  completed  within  a  few  days  or  even  hours.  These 
fenerators"  consist,  essentially,  of  an  upright  cask  3  to  6  feet  in 
uneter  and  C  to  13  feet  hifjh.  About  a  foot  from  the  bottpm  of  the 
9k  there  is  a  perforated  false  iKittom,  upon  which  coiled  beech  shav- 
j»  which  have  been  previously  boiled  in  water,  dried,  and  soaked  for 
reral  hours  in  old  vinegar  are  placed.  Another  perforated  disk  ia 
iced  above  the  shavings  and  the  top  closed  with  a  cover  containing 
lole  in  the  center,  through  which  cider  which  has  undergone  com- 
ite  alcoholic  fermentation  enters.  Just  underneath  the  false  Imttom 
"ow  of  holes  slanting  downward  is  bored  around  the  cask  for  the 
tniasion  of  air. 

In  operation  the  liquid  flows  slowly  through  the  opening  In, the  top 
on  the  perforated  disk  where  it  is  evenly  distributed  over  the  shav- 
fs.  The  rate  of  flow  is  regulated  according  to  the  size  of  the  gen- 
itor,  but  usually  should  not  exceed  1  gallon  per  hour.  The  liquid 
wain  thin  films  over  the  shavings,  coming  in  contact  with  the  acetic- 
id  ferment  and  large  quantities  of  air.  which  rapidly  convert  the 
johol  into  acetic  acid.     During  the  generation  of  vinegar  the  tem- 
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perature  inside  the  cask  rises.     This  is  recorded  by  a  thermouMtol 
inserted  in  the  shavings  in  the  middle  or  near  the  top  of  the  cawt 
temperature  of  about  95^  F.  near  the  top  has  been  found  to  give  the 
results.     At  a  higher  temperature  some  loss  of  alcohol  mav  occur 
evaporation.    The  temperature  may  be  lowered  bv  plugging  up 
of  the  air  holes  from  below  and  thus  decreasing  the  air  supply. 

Vinegar  thus  made  is  likely  to  be  more  uniform  in  composition 
that  made  in  casks. 

It  is  admitted,  however,  that  generator  vinegar,  in  aroma  and  flavor,  is  not  i 
to  vinegar  made  by  the  longer  proc^ess— the  delicate  and  volatile  ethers,  which  in 
the  latter  vinegar  its  peculiar  properties,  being  the  products  of  a  slower  and  1m 
lent  fermentation.  For  a  table  vinegar  the  old  process  of  fermentation  in  to  be 
ferrecl,  wliile  for  pickling  and  similar  uses  generator  vin^ar  is  no  doubt  » 
suited  as  a  product  of  the  former  kind. 

The  New  York  State  Station  notes  that  'Mn  the  hands  of  theorffiwf; 
farmer,  making  only  a  few  barrels  of  cider,  these  generators 
probably  not  be  found  entirely  practicable  in  every  way.'' 

Vinegar  from  prunes. — Vinegar  was  made  at  the  Oregon  Station 
undersized  and  otherwise  unsalable  prunes.  The  prunes  were 
washed  and  then  run  through  a  home-made  machine  with  spike  roll 
which  lacerated  and  tore  them.  The  pulpy  mass  was  then  inoc 
with  a  pure  culture  of  yeast  {Sdccharomyces  cerevi^sias).  This  caused 
strong  and  rapid  fermentation,  which  broke  down  the  cell  walk  of 
prunes,  thus  liberating  the  clear  juice,  which  flowed  into  a  receplidrf 
below  the  vat.  This  method  of  securing  the  clear  liquid  was  inexp» 
sive  and  very  satisfa<*tory.  A  little  more  than  3  gallons  of  juice 
secured  per  bushel  of  fruit.  The  juice  was  fermented  in  open  IwiiTek 
Fcrnientation  was  completed  in  ten  days,  when  the  juice  was  found  to! 
contain  10  per  cent  of  alcohol.  It  was  then  inoculated  with  a  purecnl" 
ture  of  vinegar  ferment  {Bacillus  pmteurianwi)  by  floating  iton4i 
surface  of  the  liquid  by  means  of  pieces  of  cork  weighted  so  asti 
bring  the  culture  in  contact  with  the  liquid. 

The  vinegar  thus  produced  was  of  excellent  quality,  with  a  fruitf 
flavor  and  good  body,  and  contained  6.89  per  cent  of  acetic  acid.  Tl» 
only  obji^ction  to  it  was  its  color,  which  was  that  of  very  dark  wine. 
It  was,  however,  but  little  darker  than  imported  malt  vinegars,  whiil 
find  ready  sale  in  Oregon  markets.  By  the  use  of  yeast  for  the  alix) 
holic  fermentation  and  the  addition  of  vinegar ''starter"  after  lb 
acetic-acid  fermentation,  pear  vinegar  containing  8.89  per  cent  aceti 
acid  and  apple  vinegar  containing  6  per  cent  have  been  made  at  th 
station  within  four  months  from  the  time  the  fruit  was  pressed. 
The  station  states  the  essentials  of  vinegar  making,  thus: 

The  barrels  must  be  free  from  must  and  mold,  the  depth  of  the  liquid  should  ii 
exceed  the  surface  measure,  free  air  must  be  continually  admitted,  an  even,  war 
temperature  should  be  maintained,  and,  last  but  not  least,  the  fruit  that  ii?  i» 
should  be  free  from  deeay  and  mold. 
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LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Agriculture, 

Office  of  Experiment  Stations, 

Washington^  D.  6'.,  October  S^  1905, 
>ir:  I  have  the  honor  to  transmit  herewith,  and  to  recommend  for 
olieation  as  a  Farmers'  Bulletin,  a  summary  of  data  on  the  feeding, 
iiagenient,  and  uses  of  guinea  fowl,  prepared. by  C.  F.  Langworthy, 
this  OfSce,  in  accordance  with  instructions  given  by  the  Director, 
the  United  States  there  is  a  growing  market  for  guinea  fowl  as 
>le  birds,  and  therefore  it  has  seemed  desirable  to  summarize  the 
Biilable  data  regarding  them.  At  some  of  the  American  experiment 
itions  studies  have  been  made  of  the  composition  of  the  flesh  and 
:g8  of  this  class  of  poultry,  but  so  far  as  can  be  learned  no  tests 
LVe  been  made  of  their  food  requirements,  the  comparative  value  of 
flerent  rations,  or  the  best  systems  of  care  and  management. 
Standard  poultry  books  and  files  of  poultry  journals  contain  some 
^ferences  to  guinea  fowl  and  methods  of  feeding  and  caring  for  them, 
at  the  information  thus  available  is  meager  and  widely  scattered.  In 
le  present  bulletin  such  data  have  been  summarized,  as  well  as  infor- 
lation  secured  by  correspondence  and  in  other  ways.  The  discussions 
f  the  preparation  of  guinea  fowl  and  guinea  eggs  for  the  table,  and 
le  character  and  quality  of  the  cooked  products  are  in  considerable 
irt  based  on  experiments  especially  undertaken  for  this  bulletin  by 
achers  of  domestic  science  and  others. 

The  list  of  those  who  have  supplied  data  is  large,  and  all  are  deserv- 
g  of  thanks,  as  the  information  received  has  been  most  useful. 

Respectfully, 

A.  C.  True, 

Director. 
Hon.  «James  Wilson, 

Secretary  of  Ayricidturc, 
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THK  GUINEA  FOWl  AN'D  ITS  USE  AS  FOOD. 
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IKTHOLUCTION. 


uinea  fowl,  sometimes  trailed  guinea  lieets,  belong  to  the  natural 
?r  of  (lalliiiacea-.  which  ini-lude.s  also  our  common  fowl,  As  the 
:litili  name  iaiplies,  the  birds  are  probably  natives  of  the  west  coawt 
4frica,  although  some  authoritieM  urge  that  they  are  descended 
a  a  variety  common  in  Abyssinia,  They  were  raised  as  table  birds 
be  ancient  Greeks  and  Komans,  but  disappeared  from  Europe  dur- 
the  dark  ages,  and  were  reintroduced  later,  it  ia  i^aid,  from  Jamaica 

Cuba.  They  were  evidently  taken  to  the  West  Indies  liy  the 
y  European  settlers  and  have  l>een  abundant  in  several  of  the  islands 
7  since.  In  Jamaica,  in  some  of  the  lesser  Antilles,  and  also  in  the 
e  Verde  Islands  they  have  gone  back  to  their  wild  state  and  arc 
ted  in  their  season  an  game  bird».  They  are  also  well  known  as 
le  birds  in  England,  where  large  flocks  are  sometimes  kept  in  game 
wrves.  Their  quarrelsome  nature,  however,  makes  them  the  ene- 
B  of  other  birds,  especially  of  pheasants,  and  the  two  kinds  can  not 
cept  together.  On  the  Continent  they  are  more  common  and  more 
tpletely  domesticated,  and  are  prized  as  table  birds.  In  Austria 
X'ially  there  are  large  establishnientM  devoted  to  their  breeding,  and 
riea  fowl  are  aii^o  raised  for  market  in  considerable  numbera  in 
nee  and  Germany. 

1  the  Tnitt^d  States  very  few  breeders,  if  any,  raise  them  in  large 
ilwrs.  They  are  much  more  common  in  the  Southern  States  than 
lie  North.  A- pair  if  occasionally  seen  wandering  about  New  Eng- 
l  farmyards — but  less  commonly  now  than  a  few  years  ago — and 
^  are  raised  in  small  numbers  by  many  poultry  men  in  the  Middle 
■it,  as  is  shown  by  the  fact  that  the  market  supply  comes  in  con- 
rable  part  from  that  region.  The  chief  objections  to  them  seem  to 
heir  harsh  cry,  which  is  often  particularly  troublesome  at  night, 

their  wandering  and  quarrelsome  habitr'.  While  their  cry  is  unde- 
>ly  disagreeable,  it  does  not  seem  that  it  is  very  much  worse  than 
>e  of  ducks  and  geese,  and  it  is  considered  an  argument  in  tl 
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favor  by  many  farmers,  as  it  gives  warning  of  marauders  in  the  poul- 
try yard.  Similarly,  their  pugnacious  disposition,  while  it  occasion- 
ally leads  to  trouble  with  other  poultry,  also  makes  them  show  fight 
against  hawks  and  other  common  enemies,  so  that  guinea  fowl  are 
sometimes  kept  as  protectors  of  the  more  peaceable  birds. 

There  is  no  denying  that  if  left  to  themselves  guinea  fowl  are 
inclined  to  stray  far  afield  and  especially  to  "steal"  their  nests  in  out- 
of-the-way  places;  but,  as  will  be  shown  later,  they  can  with  care  be 
trained  into  more  domestic  habits.  If  they  are  allowed  to  range,  their 
feed  costs  little,  since  they  will  live  almost  entirely  on  insects,  seeds, 
etc.  Both  eggs  and  flesh  are  considered  delicious  eating  in  Europe, 
and,  although  many  persons  in  this  country  rate  them  below  chicken, 
and  others  have  never  tasted  them,  epicures  consider  them  most  exc-el- 
lent,  ranking  them  wdth  game  birds.  The  demand  for  them  in  our 
city  markets  is  constantly  increasing,  and  it  seems  probable  that  they 
will  soon  be  a  recognized  source  of  profit  to  the  poultry  man,  fit  to  k 
bred,  fed,  and  marketed  as  carefully  as  chickens,  turkeys,  ducks,  and 
geese,  and  not  mereh^  as  curiosities. 

VAEIETIES  OF  GTTIHEA  FOWL. 

There  are  several  varieties  of  wild  birds  known  as  guinea  fowl  in 
Africa,  some  of  which  have  very  beautiful  plumage.  Among  the  most 
striking  is  the  vulturine  royal  guinea  fowl,  which  is  seldom  raised  in 
captivity,  though  occasionally  seen  in  collections  of  binls.  The  head 
and  upper  part  of  the  throat  are  destitute  of  feathers.  The  nape  of 
the  neck  is  covered  with  short  velvet-like  brown  down,  and  the  lower 
part  has  long  lanceolate  flowing  feathers,  showing  a  broad  stripe  of 
white  down  the  center,  bordered  with  a  line  of  dull  black  with  small 
white  dots,  and  margined  with  blue.  The  breast  and  sides  of  the  abdo- 
men are  of  a  beautiful  metallic  blue,  the  center  of  the  abdomen  black, 
the  flanks  dull  pink,  with  numerous  spots  of  white  surrounded  hy 
circles  of  black;  the  bill  is  brownish  and  the  feet  brown. 

The  true  guinea  fowl,  Numidse,  include  six  species  with  naked 
heads  covered  on  the  top  with  a  more  or  less  elevated  bony  helmet,  a 
pair  of  wattles  at  the  angles  of  the  gape,  and  black,  white-spotted 
plumage.  The  common  species  {Nxt^nida  inelHigria)^  the  ancestor  of 
the  ordinary  domesticated  birds,  may  be  distinguished  by  its  having 
a  wide  vinous  gray  collar  covering  the  upper  part  of  the  mantle  and 
chest.  The  bare  skin  on  the  sides  of  the  face,  neck,  and  chin,  and 
also  the  wattles  are  red,  and  the  rest  of  the  neck  a  dark  bluish  color. 
The  black,  almost  hair-like,  feathers  on  the  neck  are  continuous  in  a 
thin  line  nearly  to  the  base  of  the  helmet.  The  white  spots  on  the 
mantle  are  smaller  and  less  uniformly  round  than  on  the  other  specie^j? 
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1  the  wattlea  at  the  uDgles  of  the  gape  are  wider.  The  helmet  is 
wrn-colored  and  the  legs  and  the  feet  are  a  duaky  red.  The  body, 
,  and  tail  feathers  all  show  the  same  markings,  round  white  dots 
a  a  dark  ground.  In  immature  specimens  many  of  the  white  »|)atfi 
represented  by  bars  and  markings  of  white,  this  being  espet^ially 
■ue  of  the  feathers  on  the  wings,  tail,  middle  of  the  back,  and  breast. 
I  Domesticated  birds  of  the  ordinary  type  (fig.  1)  appear  to  have 
en  developed  from  a  single  variety  or  from  seveml  uloaely  related 
rieties,  and  have  undergone  surprisingly  little  change  either  in 
ppearanco  or  in  habits  during  many  generations  of  mptivity.  Thi-rt- 
not  many  varietieij,  and  the  so-callod  "pearl"  guinea  fowl  is  by  far 
tbe  mo.st  common.     It  has  stcol  or  puiiilisli  gray  plumage  regularly 


dotted  or  '"pearled"  with  ^^hite  (whence  its  mmie).  and  it  is  >i>  band 
^oDie  that  the  feathers  are  frequently  used  for  ornamental  purp^iaes. 
The  birds  have  bright  coral-red  wattles.  The  ears  and  the  sides  of 
the  head  are  ordinarily  white  and  are  not  unlike  kid  in  appearance. 
Pure  white  guinea  fowl  are  not  uncommon  and  itre  sometimes  cousid- 
ei-ed  a  distinct  type  developed  by  domestication.  It  is  probable,  how- 
ever, that  they  are  albinos  of  the  common  variety.  Other  sports  appear 
with  white  plumage  dotted  with  bluck.  By  cro,s»ing  these  and  the  albi- 
nos with  the  regulation  type.  bird,s  with  variously  mixed  plumage  havi^ 
been  obtained.  Crosses  twtween  guinea  fowl  and  other  poultry,  par- 
ticularly chickens,  and  less  commonly  turkeys,  are  not  unknown,  such 
cross-bred  birds  being  without  exception  sterile, 
STOO-No.  S34— 05 2  
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Of  the  common  clashes  of  domesticated  guinea  fowl  some  have  a  pecu- 
liar bony  helmet  on  the  top  of  the  head,  while  with  others  this  is  replaced 
by  a  crest  of  feathers  varying  in  size  and  shape  in  different  tvpes.  In 
all  varieties  the  male  and  female  birds  are  very  much  alike  in  appear- 
ance. The  males,  however,  may  generally  be  distinguished  by  their 
larger  comb  and  wattles,  and  coarser  heads  and  by  a  peculiar  habit  of 
••^  walking  on  tiptoes ''  when  excited.  The  cries  of  the  two  sexes  differ 
decidedly;  that  of  the  male  is  simply  a  shriek,  while  the  female  has  a 
peculiar  call,  often  thought  to  resemble  "buckwheat,  buckwheat^ 
When  angry  they  make  a  hissing  cry. 

It  is  stated  that  the  most  general  change  which  domestication  seems 
to  have  produced  in  the  appearance  of  guinea  fowl  is  in  the  color  of 
the  legs — whereas  in  the  wild  varieties  the  legs  are  almost  uniformlv 
dull  gra}'  or  brown,  in  the  domestic  they  are  usually  a  bright  reddish 
yellow  or  orange. 

The  young  guinea  chicks  are  very  attractive,  those  of  the  ordinary 
variety  resembling  young  quail.  They  are  brown  in  color,  the  under 
part  of  the  body  l)eing  lighter  than  the  rest.  The  back  is  marked  and 
striped  with  yellow,  and  the  bill  and  legs  are  red.  The  first  wing 
feathers  are  brown,  yellow,  or  reddish  brown.  When  about  two 
months  old,  the  ordinary  feathers  replace  the  downy  plumage,  and  a 
few  months  later  the  peculiar  crest  or  comb  and  wattles  make  their 
appearance.  At  this  period  the  birds  are  especially  delicate  and  diffi- 
cult to  handle. 

There  is  as  yet  no  standard  of  perfection  set  for  guinea  fowl  in  this 
country,  the  birds  not  being  recognized  by  the  American  Poultry 
Association.  Here  and  there  are  poultry  fanciers  who  make  a  spe- 
cialty of  guinea  fowls,  and  the  points  insisted  upon  by  the  few  who 
breed  them  are  good  size  and  uniformity  in  color.  The  latter  should 
l)e  gray,  regularly  marked  with  white,  or  the  pure  white  of  the  albino 
typc^  Other  sports  and  crosses  between  these  two  are  as  yet  mainly 
curiosities,  although  in  the  absence  of  a  recognized  standard  each 
breeder  is  at  liberty  to  set  up  one  to  suit  himself. 

HABITS  AND  CAEE. 

In  the  wild  state  guinea  fowl  show  a  preference  for  forests  and 
wooded  valleys,  and  congregate  in  large  Hocks.  Under  less  favorable 
conditions  the  flocks  are  much  smaller  and  the  birds  range  over  large 
arenas.  In  their  natural  habitat  the  food  varies  with  the  season.  Thuj^ 
in  the  spring  they  feed  upon  insects,  and  later,  in  summer,  also  upon 
leaves  and  shoots,  buds,  berries,  and  seeds  of  all  sorts.  In  winter 
they  seek  cultivated  tields  and  the  foods  which  they  afford. 

As  has  already  been  indicated,  the  domesticated  birds  have  retained 
a  surprising  number  of  their  wild  traits.     If  allowed  to  have  liberty 
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they  ^vauder  uver  long  diutaactis,  tty  almost  as  wi!ll  na  if  they  had  never 
known  captivity,  find  prefer  rooating  liigh  in  tree,*  to  spending  the 
night  under  cover.  They  make  their  uest^,  which  are  hardly  m 
than  a  few  twigs  put  over  a  hollow  in  the  ground,  in  some  secluded 
spot  at  a  distance  from  balntations.  They  will  desert  a  nest  if  they 
see  a  human  being  near  it;  and  if  it  or  the  eggs  in  it  are  touched  by 
the  hand  in  their  ahsenee  they  are  caid  to  leave  it  at  once.  For  thin 
reason  it  is  quite  eonimonly  believed  that  the  eggs  must  be  removed 
with  a  stick  or  a  long-bundled  spoon.  Some  who  are  familiar  with 
guinea  fowl  insist  that  care  must  al.'io  be  taken  to  leave  several  nest 
eggs,  as  the  hens  will  not  usually  lay  again  in  a  nest  containing  only 
one  or  two;  one  breeder  considers  five  the  smallest  number  which  it  is 
safe  to  leave. 

When  secluded  nests  are  provided,  however,  guinea  hens  will  goner- 
ally  lay  in  the  poultry  house,  and  if  they  have  high  perches  and  are 
fed  regularly  at  night  they  will  also  roost  at  home. 

In  their  wild  state  guinea  fowl  mate  in  pairs,  and  many,  jwrticularly 
earlier,  writers  on  the  subject  recommend  mating  them  thus  in  captiv- 
ity. However,  it  is  now  customary  to  allow  scveml  hens  to  a  cock, 
A  prominent  American  breeder  recommends  three  or  four  hens  to  one 
male  if  they  are  kept  for  breeding  purposes.  If  the  proportion  of 
hens  is  too  large  the  eggs  tend  to  be  infertile.  If  the  birds  are  kept 
mtunly  to  supply  eggs  for  the  table  more  hens  may  be  allowed.  If 
peiTuitted  to  mnge,  several  cocks  and  their  attendant  hens  will  fiock 
together  and  several  hens  will  use  the  same  nest,  in  which  they  pile 
a  large  number  of  eggs,  sometimes  as  many  as  30  or  40. 

Their  breeding  .season  begins  about  the  .same  time  as  that  of  wild 
birds — that  is,  in  April  or  May,  jiccordiiig  to  the  latitude— and  they 
usuall}'  continue  la3'ing  throughout  the  summer.  Breeders  formerly 
expected  50  or  60  eggs  a  year  from  each  hen.  biit  the  varieties  have 
improved  so  nmch  that  100  is  now  considered  a  reasonable  immber. 

Though,  generally  speaking,  the  guinea  hens  lay  only  in  summer, 
it  is  possible  and  indeed  proVtable  that  they  can  be  bred  to  lay  in  win- 
ter, which  would  be  an  advantaige  in  raising  earlj'  broiler.^  for  the 
market.  It  is  reasonable  to  believe  that  moditications  in  methods  of 
handling  would  induce  winter  laying,  as  thisfat'tor  in  known  to  have  a 
marked  effect  with  ordinary  poultry. 

Guinea  hens  make  poor  sitters,  as  they  are  restless  and  inclined  to 
range  when  they  should  be  on  the  nest.  Sixteen  eggs  is  said  to  be  the 
proper  number  for  a  sitting,  but  as  soon  as  two  or  three  chicks  are 
hatched  the  hen  is  likely  to  go  off  with  them  even  if  the  other  egga 
are  pipped  and  would  hatch  after  a  few  hours  more  of  brooding.  For 
this  reason  breeders  rarel}'  leave  the  eggs  to  the  mother  hens  wl 
they  become  broody  except  late  in  the  season.     Incul>ators  appear  to 
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have  been  used  but  little  for  guinea  hens'  ^gS^^  though  there  is  no 
reason  to  suppose  they  would  not  give  satisfactor}"*  results.  The  usual 
practice  is  to  put  the  eggs  under  a  comihon  hen,  and  she  can  easily  cover 
15.  A  German  writer  considers  that  turkey  hens  are  best  for  hatching 
guinea  eggs,  though  other  poultr^^  will  also  answer  the  purpose.  He 
states  that  a  turkey-  will  cover  18  eggs.  Guinea  eggs  are  usually  very 
fertile  and  the  proportion  which  hatches  is  large. 

The  period  of  incubation  is  about  a  week  longer  than  that  of  com- 
mon chicks,  and  probabl}'  lasts  tweirty-eight  days,  althoug'h  some  author- 
ities say  twenty -six  and  still  others  thirty.  A  Russian  investigator  has 
made  extended  studies  of  the  changes  taking  place  in  guinea  hens- 
eggs  during  incubation,  and  has  discovered  some  interesting  biological 
differences  between  their  development  and  that  of  common  hens'  eggs. 

Newly  hatched  guinea  chicks  are  hardly  more  than  half  as  large  as 
chickens,  but  i*un  about  with  auiazing  agility  almost  as  soon  as  they 
leave  the  shell.  So  inclined  are  they  to  use  their  legs  and  wings  imme- 
diately that  one  authorit}^  recommends  placing  the  nests  in  large  boxes 
covered  with  netting.  In  any  case  they  should  be  kept  in  close  con- 
finement for  five  days  or  a  week  or  they  will  get  lost.  After  that 
they  may  be  allowed  to  run  with  the  hen  when  the  weather  is  good, 
and,  if  they  are  to  range,  may  have  full  liberty  when  two  weeks  old. 
They  are  inclined  to  keep  close  to  the  brood  mother  for  several  month^l, 
and  for  this  reason  their  natural  ninging  instincts  can  be  considerably 
checked  b}'^  giving  them  to  a  hen  of  home-keeping  habits. 

When  the  guinea  hens  arc  used  to  hatch  the  eggs  and  are  not  con- 
fined, both  mother  and  chicks  sometimes  wander  awav  and  are  lost 
unless  closelv  watched. 

In  spite  of  their  activity  and  the  fact  that  they  grow  very  rapidly, 
the  little  chicks,  like  young  turkeys,  are  verv  sensitive  to  cold  and 
dampness,  and  in  northern  climates  it  is  safest  to  have  them  hatched 
not  later  than  July,  so  that  the}'  may  be  well-grown  l)efore  cold 
weather  sets  in.  AVhen  allowed  to  range  the  old  birds  are  verj"  hartly, 
but  if  thev  are  confined  thev  also  suffer  from  the  same  unfavorable 
weather  conditions. 

It  can  not  be  learned  that  there  are  any  diseases  pec*uliar  to  guinea 
fowl,  and  ordinarily  they  are  very  healthy.  However,  they  are  sus- 
ceptible to  at  least  some  of  the  common  poultry  diseases.  In  the  neigh- 
borhood of  Washington,  D.  C,  a  considemble  number  of  the  guinea 
chicks  raised  by  a  poultry  fancier  of  experience  died,  apparently  from 
enteroliepatitis  or  *' blackhead."  So  far  as  can  be  learned  no  speiial 
studi(»s  of  the  diseases  of  guinea  fowl  have  been  made. 

None  of  the  American  experiment  stations  have  reported  feeding 
tests  or  other  work  with  guinea  fowl,  and  few  data  on  this  topic  have 
l)een  found  in  the  reports  of  foreign  investigators.     Indeed,  so  little 
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e  guinea  fowl  been  studied  that  no  special  rations  have  been  pro- 
ed  for  them.  Some  information  has,  however,  been  gained  from 
iltry  raisers  and  from  other  sources. 

^Tbeat,  com,  barley,  oats,  buckwheat,  millet,  and  hemp  seed  are  all 
»mmended  as  suitable  grains  for  guinea  hens,  and  it  seems  proba- 
^  that,  as  is  the  case  with  other  classes  of  poultry,  a  mixture  would 
ove  more  satisfactory  than  any  single  grain.  In  general,  it  may  be 
id  that  they  seem  to  require  very  much  the  same  rations  as  chick- 
8  of  corresponding  ages.  According  to  one  authority,  they  should 
fed  the  same  as  turkeys.  Corn  and  other  grains,  with  green  feed 
id  grit,  are  the  staples,  and,  of  course,  pure  water  should  always  be 
pplied.  As  usually  kept,  the  guinea  fowl  eat  with  the  chickens  and 
•parently  thrive  on  any  of  the  usual  mixed  rations.  For  finishing  for 
irket  a  ration  containing  a  large  proportion  of  carbohydrates  supplied 
whole  and  ground  grain  is  desirable,  as  is  the  case  with  other  kinds 

poultry.  The  fattening  period  should  not  be  over  one  or  two 
leks,  as  overfat  guinea  fowl  are  not  desirable.  There  are  appar- 
tly  no  reliable  data  regarding  the  amount  of  exercise  which  should 
allowed  during  fattening. 

The  little  guinea  chicks  should  be  fed  almost  immediately  after 
tching.  They  also  need  food  oftener  than  ordinary  chicks,  beciiuse 
?ir  crops  are  much  smaller.  Indeed,  a  fast  of  several  hours  is  said 
be  fatal  to  the  young  birds.  One  writer  on  the  subject  suggests  a 
it  of  chopped  eggs,  oatmeal,  canary  seed,  and  onions  for  the  first 
o  weeks.  Another  maintains  that  if  bred  in  confinement  guinea 
^1  should  have  mther  more  animal  food  than  other  poultry,  because 
i\r  natural  food  on  the  range  contains  such  large  quantities  of 
lects.  Discussing  guinea  raising  in  Germany,  Doctor  Ziirn  states 
it  the  larvae  of  ants  constitute  the  most  satisfactory  feed  for  newly- 
tched  guineas,  and  that  for  several  weeks  the}'  may  be  fed  as  occa- 
n  offers  with  good  results.  The  newly-hatched  chicks,  in  bis 
inion,  should  be  fed  a  mixture  of  bread  crumbs  and  finely  chopped 
rd- boiled  eggs,  or  cooked  lean  meat,  especially  beef  heart.  Cottage 
?e8e  (sour-milk  curd)  may  also  form  a  part  of  the  mixture.  When 
ir  or  five  days  old,  the  chicks  should  be  fed  some  green  feed  (lettuce, 
iss,  etc.),  which  should  be  finely  chopped.  Bread  and  milk  is  also 
idily  eaten,  and  after  the  chicks  are  a  week  old  soaked  millet  seed  is  a 
isfactory  feed.  After  a  time  dry  millet  should  be  fed,  and  as  the 
icks  grow  older  the  ordinai*y  ration  of  the  full-grown  birds  can 
iduall}'  replace  these  special  feeds. 

Some  of  the  feeds  mentioned  above  are  not  commonly  given  to 
altry  in  the  United  States,  but  the  data  quoted  will  serve  to  show 
;  character  of  feeds  which  are  considered 
undance  of  animal  feed  shortly  after  ha( 
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easily  digested  cereal,  iviid  a  tittle  later  -louie  green  feed,  theu  >ofi 
grain,  and  gi-adiwlly  the  ordinary  lutiou  of  hilt-grown  poultry. 

If  they  are  allowed  to  wander,  the  adult  birds  may  be  trusted  to  tini 
the  bulk  of  their  footU  hut  of  cx>urse  they  mu(*t  be  fed  regularly  in  llw 
poultry  yard  if  they  are  expected  to  roost  there.  Guinea  fowl  are 
lery  fond  of  green  feed  and  when  allowed  to  range  may  do  some  dam- 
age to  gardens  unless  wat«hed.  a  fault,  it  is  only  fair  to  aay.  which  i* 
not  confined  to  this  class  of  poultry.  So  gi-eat  is  their  appetiU.'  for 
insects  tliat  a  few  guinea  fowl  will  make  a  noticeable  diSerooce  iu  the 
number  about  a  farm,  and  iu  thus  helping  to  exterminate  pests,  if  m 
no  other  way.  they  uiore  than  repay  any  trouble  they  may  give  bj 
their  hoarse  cry  and  wandering  hahits.  Guinea  fowl,  when  alloi 
to  range,  also  eat  a  very  large  number  of  weed  seeds,  and  this,  too,  mi 
be  placed  to  their  credit. 

Experienced  breeders  consider  that  in  beginning  to  raii^e  guii 
fowl  it  is  better,  if  possible,  to  buy  eggs  for  a  common  ben  to 
than  to  get  adult  birds.  Their  instinct  for  homing  is  as  strong  asl] 
for  ranging  and  they  take  very  unwillingly  to  a  change  of  dwellji 
If  adidt  bii-ds  are  obtained,  they  should  be  kept  in  close  conlinetiM 
for  some  days.  If  guinea  fowl  are  to  be  bred  on  a  large  scale,  it  vrot 
prolmbly  be  wise  to  ki'ep  tiiem  in  piirtial  contineuu-iit,  at  least  wfa 
young,  and  to  encourage  them  in  every  way  to  roost  and  nest  in  ) 
poultry  yard.  When  they  are  to  be  kept  in  yards  or  runs,  ibe  lall 
must  be  completely  inclosed  with  tine  wire  netting,  for  they  can 
over  the  highest  fence  and  the  chicks  can  slip  through  l-tQ 
meshes. 

Since  the  eggs  are  best  liatched  early  in  the  seasou.  it  is  adviaal 
to  collect  all  hut  enough  for  newt  eggs  up  to  the  Hrs-t  of  July  and  gj 
them  to  common  hens  to  liatch.  The  eggs  laid  during  .luly  and  can 
August  would  doubtless  bring  a  fair  price  in  a  fancy  market  in 
region  where  guinea  eggs  are  known  and  appnK'iated,  while  the  guil 
hens  should  be  allowed  to  hatch  and  rear  the  later  ones.  At^  w 
other  poultry  the  breeding  stock  for  the  following  yejir  shonld 
selected  in  the  autumn,  and  the  remaining  birds  markete<l  as  advi 
tageously  as  possible. 

In  Kurope  guinea  fowl  are  caponized  and  specially  fed  in  the  sai 
way  as  common  fowl,  but  so  far  as  could  be  learned  the  pra<^'tice  is  a 
followed  in  the  United  States. 

HARKETINO  GUINEA  FOWL. 

From  ."]  to  M  months  is  the  usual  age  for  marketing  guinea  foW 
There  is  also  quit*'  a  demand  for  very  young  chicks,  weighing  tn 
half  a  pound  to  a  pound,  for  broilers.  In  such  young  binis  the  llc 
ia  very  tender  and  resembles  that  of  partridge  or  quail  in  finn 


i 


15 

?n  5  to  10  months  old,  the  flesh  is  said  by  some  to  closely  resemble 

of  pheasants,  being  especially  '*gamey  "  in  flavor  if  the  birds  are 
w^ed  to  range.  Others  consider  it  dry  and  tasteless,  and  it  seems 
ain  that  old  birds  are  very  apt  to  be  decidedly*  tough.  An  adult 
i  weighs  from  3  to  4  pounds.     Although  guinea  fowl  belong  to 

same  order  as  conunon  fowl  and  the  flesh  on  the  breast  is  lighter 
color  than  in  other  parts  of  the  body,  the  meat  throughout  is  darker 
in  that  of  common  fowl  and  has  shorter  fibers.  Its  color  is  said  to 
ry  with  different  varieties,  that  of  w^hite- feathered  birds  being  cjuite 
ht  in  color.  Some  connoisseurs  consider  that  the  finest  flavored 
*at  is  obtained  from  crosses  between  the  pearl  and  the  white  strain. 
On  the  Continent  of  Europe  guinea  fowl  are  considered  very  delicious 
ble  birds  and  in  England  they  are  highly  prized  as  substitutes  for 
me,  sometimes  figuring  on  menus  as  ''American  pheasant." 
They  have  always  been  eaten  to  a  certain  extent  in  the  United  States, 
pecially  in  the  South,  and  have  been  much  relished  by  those  who 
?re  discriminating  in  their  tastes,  but  until  recently  they  have  been 
tnmonly  said  to  be  rather  inferior  to  chickens,  perhaps  because  of 
e  darker  color  of  the  meat  or  because  the  majority  of  persons  have 
ver  had  their  attention  called  to  their  good  points.  The  demand 
•  them  in  city  markets  has  recently  increased  considerably,  perhaps 
ite  largely  on  account  of  the  more  stringent  game  laws  now  in  force, 
eir  flavor  resembles  in  so  many  ways  that  of  game  birds  that  guinea 
^1  furnish  an  excellent  substitute  for  game.     They  seem  as  yet  to 

little  bought  for  private  families  except  by  the  few  who  have 
med  to  appreciate  their  excellent  qualities;  but  some  idea  of  their 
x>rtance  in  club  and  restaurant  menus  may  be  gathered  from  the 
t  that  in  a  fashionable  New  York  hotel  3,00i)  were  used  between  the 
t  of  January  and  the  middle  of  April,  1905. 

The  opinions  regarding  the  palatability  of  guinea  fowl  have  been 
ifirmed  by  a  number  of  tests  which  were  made  by  teachers  of 
uestic  science  and  others  with  the  special  purpose  of  securing  data 

this  bulletin.  When  well  cooked  the  birds  are  attractive  in  appear- 
;e  and  the  flesh,  particularly  of  young  birds,  is  tender  and  of  espe- 
lly  fine  flavor.  The  numerous  ways  in  which  they  may  be  readily 
)ked  is  an  additional  advantage  in  considering  the  possibilities  of 
8  class  of  poultry  for  the  table. 

The  general  method  of  preparing  guinea  fowl  for  market  is  nuich 
J  same  as  that  employed  for  other  poultry.  In  Europe  they  are 
nmonly  fattened  before  killing,  and  the  practice  is  desirable,  although 
Ls  little  followed  in  this  country.  The  birds  fatten  readily,  and  care 
i8t  be  taken  not  to  market  them  in  an  ovo^ctat  oondiUon  (see  p.  13). 
The  best  method  of  killing  is  to  cut  th«  NjInbiMlhUKi^  9^  ^® 
)uth,  as  is  done  with  chickens,  and  haag 

234 


the  blood  has  ceased  to  flow.  Especial  care  should  be  taken  to  ctuU 
the  birda  thoroughly  before  shipping,  a.s  the  flesh  deconiposcM  readilr 
if  the  animal  beat  ia  left  in.  Guinea  fowl,  so  far  us  can  be  learnwl. 
are  usually  sold  undrawn,  iind  arc  commonly  marketed  unplucki-d  or 
with  the  breast  feathers  i-emuved  (%.  '2).  uttbough  sninetimes  they  are_ 
wholly  plucked.     An  they  arc  itsually  classed  with  ijann'.  which  is : 
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with  the  fenthers  on,  and  as  their  pimnuge  is  very  bandsoiiK?,  ihey 
uodoubtedly  attract  more  attention  and  command  a  better  price  i( 
unplucked.  The  feathers  are  easy  to  remove,  and  the  u  nde-iiralilt 
practice  of  dipping  the  bird  in  hot  water  to  li>o.4cn  them  is  even  l**i 
eicusable  tlian  with  most  other  kinds  of  poultry.     Their  plumagfi* 
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lick  that  plucked  guinea  fowl  look  much  smaller  than  would  he 

eted. 

le  marks  of  age  in  guinea  fowl  are  similar  to  those  in  (^mmon 

.     A  flexible  breast  bone,  soft,  tender  feet,  and  short  sharp  claws 

cate  a  young  bird. 

I  young  birds,  the  outer  wing  feathers  have  pointed  ends,  and  with 

r  birds  rounded  ends.     It  is  also  claimed  that  age  may  be  estimated 

he  peculiar  helmet  on  the  head  of  some  varieties  of  guineas.    This 

:es  its  appearance  when  the  birds  are  2  months  old,  and  at  the  end 

year  has  attained  its  full  sjize.     The  writers  quoted  state  further 

until  the  birds  are  15  to  18  months  old  the  helmet  is  nearlv  black. 
nen  turiLS  lead  color,  and  becomes  gradually  lighter  in  color  as  the 
Is  grow  older. 

should  be  remembered  that  the  flesh  is  darker  than  that  of  ordi- 
i  chickens,  and  that  a  purplish-looking  breast,  which  would  suggest 
mess  in  the  latter,  is  to  be  expected  in  guinea  fowl, 
he  young  birds  for  "broilers'*'  begin  to  reach  the  market  in  the 
th  late  in  the  summer;  the  larger  birds  are  killed  throughout  the 
imn  and  early  winter,  and  by  means  of  cold  storage  the  season  is 
inoed  antil  spring.  Since  practically  no  breeders  make  a  specialty 
ainea  fowl  for  the  market,  the  birds  are  supplied  in  small  nmnlwrs 
K>!ilterer8  who  keep  a  few  with  their  other  kinds.  The  New  York 
ers  get  their  fresh  guinea  fowl  largely  from  New  Jersey.  The 
lesale  meat  dealers  in  Chicago  buy  up  the  birds  as  they  And  them, 
J  and  there,  on  farms,  paying  for  them  by  the  head  rather  than  by 
rht,  as  with  other  varieties.  The  birds  are  put  into  cold  storage 
1  enough  are  collected  for  a  shipment.  Sometimes  they  are  sold 
•ur  eastern  markets,  but  often  they  are  sent  to  England,  where 
e  is  always  a  ready  sale  for  them. 

ny  article  is  of  value  only  in  so  far  as  a  demand  exists  for  it. 
etbreads  in  many  country  markets  could  recently  and  doubtless 
still  be  had  almost  for  the  asking.  However,  in  city  markets 
re  there  is  a  demand  for  them,  the  price  is  always  high.  Much 
same  condition  is  found  with  squa})s.  A  f(»w  i)igeons  have  very 
monly  been  raised  on  many  farms,  yet  the  young  birds  have  liad 
ocal  market  value  and  have  seldom  appeared  on  the  tables  of  those 
•  raised  them.     At  the  same  time,  sijuabs  have  becm  in  demand  in 

markets  and  have  brought  such  good  prices  that  squab  raising  lias 
sloped  into  a  special  business.  With  guinea  fowl  the  case  is  very 
liar.  In  regions  where  they  are  grown  in  a  limited  way  with  other 
Itry,  more  as  curiosities  than  for  any  special  purpose,  they  are 
e  generally  disregarded  as  table  birds,  though  here  aod  there  their 
its  have  been  recognized  and  hooaekee] 
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of  the  low  prices  consequent  upon  the  liiuited  demand.     However, 
towns  where  the  total  numl>er  of  per^onij  who  are  on  the  lookout 
delicmnes  is  large,  guinea  fowl  have  been  appreciated,  and  they  m«t 
with  a  ready  sale  at  good  prices. 

It  is  true  of  guinea  fowl  as  of  other  classes  of  poultry  that  i«ro 
cleanliness  in  handling  and  drcHsiug  are  of  great  Importance,  as  ifti 
an  attractive  manner  of  marketing,  especially  in  supplying  the  dt-maa 
of  fancy  trade.  Many  poultry  raisers  recognize  the  fact  that  wt 
dressed  chickens,  packed  in  i^uitable  caues  neatly  lined  with  wh 
paper,  bring  prices  which  could  not  be  obtained  for  similar  birds  M 
to  market  iu  a  careless  and  unattractive  way.  With  guinea  fowl  tbi 
points  are  of  especial  importance. 

It  is  in  supplying  the  tmde  which  is  willing  to  pay  good  prices  I 
a  fancy  article  that  special  profits  must  be  sought.  If  the  poult 
i-aiaer  simply  sells  a  few  at  a  time  in  the  usual  way  and  for  the  sh 
rates  as  other  poultry,  there  will  not  be  any  great  advantage.  If, 
the  other  hand,  tlie  producer  supplies  carefully  fattened  and  drea 
birds  and  can  arrange  to  dispose  of  them  to  some  dealer  in  higb-|rn 
goods,  or  to  a  consumer  of  large  quantities — for  instance  a  holeX 
restaunmt — it  seems  fair  to  say  that  there  are  opportunities  for  sttti 
fat^tory  profits,  especially  when  it  is  remembered  that  the  cost  of  nil 
ing  guinea  fowl  is  at  least  as  low  as  with  other  classes  of  poultry  i 
the  prices  which  they  bring  in  fancy  markets  are  high. 

It  is  obvious,  therefore,  tliat  the  conditions  hei-e  are  much  the  si 
as  with  many  other  special  lines  which  are  open  to  the  farmer.  1 
not  enough  to  produce  a  good  article,  It  must  be  advantageoi 
marketed  as  well.  As  an  industry  develops,  market  conditions  cha 
and  it  is  not  improbable  that  iu  time  guinea  fowls  will  hecome  re 
staple  articles  and  that  prices  will  l>e  more  uniform  than  at  presi 
Should  such  be  the  case,  raising  them  for  market  would  then  pni 
much  the  same  problems  as  are  now  presented  by  the  more  staple  \ 
of  pcmltry  production.  At  present  a  special  market  must  be  sot 
to  secure  the  greatest  profits. 

PAIGE  OF  OUINEA  FOWL. 

In  Europe  guinea  fowl  sell  for  good  prices.     It  is  said  on  g 
authority  that  a  poultry  raiser  near  Leipzig  has  for  yoarw  i 
specialty  of  these  birds  and  has  sold  his  product  foi'  an  average  prfli 
of  75  cents  each.     The  same  writer  states  that  in  Paris  birds  are  » 
in  summer  for  SO  cents  and  in  winter  for  60  cents  each,  while  the  egp   i 
bring  twice  as  much  as  hens'  eggs.     In  the  United  States  the  price  of 
guinea  fowl  varies  greatly  with  the  season,  the  locality,  and  the  imli- 
vidua!  market,  but  has  in  general  advanced  considerably  during  recent 
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ears.  Whereas  a  pair  formerly  uold  in  New  York  at  50  to  90  i-cnts, 
be3'  now  bring  from  90  t-t'iits  to  $1.25  or  more. 

Guinea  fowl  are  not  separately  includecl  in  the  official  market  reports, 
nd  eonsequentlT  it  is  difficult  to  obtjiin  definite  information  regard- 
%g  their  price.  Private  inquiry  among  reliable  dealei-s  in  Boston, 
Tew  York,  Rochester,  and  Philadelphia  indieat^s  that  in  noiiJieaHtcrn 
ities  the  average  retail  price  for  a  pair  weighing  '2  or  3  pounds  each 
1  probably  about  $1.26  in  the  autumn  and  early  winter,  while  younger 
irds  earlier  in  the  season  and  older  birds  lat«r  often  bring  $1.50  per 
■ir  or  even  more.  In  the  South,  where  all  poultry  is  cheaper,  they 
oet  less.  Information  received  from  Montgomery,  Ala.,  gives  30  to 
S  cents  each  as  an  ordinary  retail  price.  In  Washington,  D.  C.,  a 
Otnmon  price  in  summer  is  25  cents  per  pound.  The  wholesale  Chi- 
ago  V>uyers,  already  referred  to.  pay  on  an  average  about  '25  cents 
ler  bird.  From  these  rather  desultorj'  stntenient^  it  would  seem  that 
guinea  fowl  are  sold  to  the  consumer  for  prices  not  unlike  those  paid 
or  good  young  chickens  in  city  markets.  In  the  country.  e.ipectaliy 
a  the  Southern  States,  prices  arc  usually  lnwcr  than  in  the  towns. 

COOKING  OF  GUINEA  FOWL. 

Heretofore  g;uinea  fowl  have  been  so  little  eaten  in  this  country  that 
iifjst  American  coo"kbook8  give  no  directions  for  cooking  them.  In 
leoeral.  it  may  be  sjiid  that  they  may  be  prepared  for  the  table  in 
irsctically  the  same  way  as  other  poultry  of  corresponding  age  and 
ize.  Very  young  birds  are  best  broiled  and  should  he  trussed  and 
prved  like  chickens.  The  older  birds  are  sometimes  roasts,  boiled, 
ricssseed,  or  cooked  with  a  little  onion  and  bacon  in  a  casserole.  A 
omely  but  excellent  .southern  substitute  fur  the  latter  method  is 
btained  by  covering  the  bottom  of  a  skillet  with  sliced  onions  slightly 
rowued,  laying  on  it  the  guinea  fowl  nicely  cut  as  for  a  fricassee, 
lutting  thin  strips  of  bacon  over  thu  meat,  adding  a  little  water,  and 
,Dallj  closing  the  skillet  tightly,  by  means  of  paper  tied  over  the  top, 
nd  cooking  in  the  oven  until  well  done.  Another  favorite  way  is  to 
lalf  roast  the  birds  and  then  tinish  the  cooking  by  broiling.  The  gib- 
Bts  may  be  used  in  gravy  or  otherwise  like  those  of  chickens.  Boiled 
ereals  like  samp  or  hominy  are  often  served  with  guinea  fowl  in  the 
ilaee  of  potatoes." 

Guinea  fowl  and  broilers  may  also  be  cooked  in  the  same  way  as 
ratue  birds,  and  ap(>ear  quite  commonly  on  hotel  and  restaurant  menus 
irepared  in  such  ways. 

"  For  recipeBfrtr  cooking  fnrinea  fowl  see  Boeton  Cooking  School  M^.,9  (190*-5), 
(p.  25,  421;  10{l«»-«l.  P- »6- 


GUINEA  HENS'  E06S. 

le  eggs  (jf  giiini>a  fowl,  like  iht-  flesh,  have  always!  hwa 
eateu  more  or  less  in  thiw  country,  thej'  hare  us  yet  had  no  speciJ 
market  value,  mid  arc,  indeed,  conlmonly  re^rded  ae  inferior  u>  hen'ij 
^g^s,  owing  to  their  t^mall  size.  European  writers  and  epicures, 
the  other  hand,  t-onsider  them  a  great  delicacy,  with  a  rieli 
resemhling  that  of  the  much-prized  plovery'  eggs.  The  delicate 
is  especially  noticeable  in  the  yolk,  and  either  hard  or  soft  boiled  the 
eggs  are  very  palatable.  They  are  regai-ded  bj'  immy  as  espct-iallt 
delicious  when  eaten  cold  with  aspic  jelly  or  other  relish.  Should 
they  come  to  be  appreciated  in  the  United  States  their  price  would 
undoubtedly  Hue,  and  they  might  become  a  source  of  consiiderablf 
protit,  since  the  hens  are  excellent  layers. 

With  SoutheiTi  cwiks  the  belief  is  quite  genemlly  held  Ibatguiim 
egga  are  supt^rior  for  eake  making  and  similar  purposes,  .since  tbf 
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'hite  is  thought  to  be  lighter  when  whipped  than  that  of  hens' 
The  eggs  {fig.  3)  are  sometimes  white,  though  moro  eomnionly  lij^ 
brown  in  color,  usually  speckled  with  a  darker  shade.  They  moB*ure 
on  ail  average  1.9  inches  by  1.5  inches,  are  rather  pointed  at  one  end. 
and  weigh  about  1.4  ounces  each,  or  17  ounces  to  the  dozec.  On  an 
average  hens'  eggs  are  2.4  inches  in  length  and  1.7  inches  in  diam^ 
eter,  and  weigh  about  2  ounces  each,  or  8  eggs  to  the  pound,  or  l.S 
pounds  to  the  dozen.  The  shells  of  guinea  hens'  eggs  are  so  thick  and 
often  9o  dark  that  there  is  no  simple  way  of  testing  the  freshno*'"  br 
candling,  and  the  buyer  is  forced  to  depend  upon  his  dealer.  If  mar- 
kot*'d  in  any  considerable  numlier,  some  of  the  egg-testing  luotbud* 
d'jj)ending  upon  differences  in  the  specific  gravity  of  fresh  and  eW 
eggs  could  doubtless  be  adapted  to  guinea  eggs. 
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COMPOSITION  AND  FOOD  VALUE  OF  THE  FLESH  AND  EO0S  OF 

GinNEA  FOWL. 

As  far  as  can  be  learned,  almost  no  studies  have  been  made  to  ascei*tain 
the  value  of  the  flesh  and  eggs  of  guinea  fowl  as  food.  An  investiga- 
tion of  the  composition  of  guinea  eggs  and  eggs  of  other  domestic 
poultry  was  carried  on  at  the  Maine  Experiment  Station,  and  similar 
studies  of  the  flesh  were  made  at  the  (Jonnecticut  Storrs  Experiment 
Station.  The  results  of  these  analyses  are  given  in  the  following 
bable,  in  which  similar  analyses  of  other  kinds  of  poultry  and  eggs  are 
included  for  the  sake  of  comparison: 

Composition  of  guijiea  eggs  and  guinea  flesh  as  compared  with  other  eggs  and  poultry. <* 


Refuse. 


PLBRH. 

Guinea  hen: 

As  purchased , 

Edible  portion 

Meat,  not  including  giblets 

Giblets 

Xmunon  fowl,  young: 

As  purchased 

Edible  portion , 

Meat,  not  including  giblets 

Dark  meat 

Ughtmeat 

Oiblets 

Xnnmon  fowl,  broiler: 

As  purchased , 

Edible  portion 

Meat,  not  including  giblets 

Oiblets 

rnrkey: 

As  purchased 

Edible  portion 

Dark  meat 

Light  meat 

Giblets 

>ack: 

As  purchased 

Edible  portion 

Meat,  not  including  breast  or  giblets . 

Breast 

Giblets 

jtoose: 

As  purchased 

Ediole  portion 

Meat,  not  including  giblets 

Giblets 


Per  ci. 
16.4 


18.8 


29.1 


14.3 


16.9 


11.1 


EOOS. 

guinea  fowl: 

Whole  egg  as  purchased . . 

Whole  egg,  edible  portion 

White 

Yolk 

Sen: 

Whole  egg  as  purchased  . . 

Whole  egg,  e<Uble  portion 

White 

Yolk 

Duck: 

Whole  egg  as  purcha.sed  . . 

Whole  egg,  edible  portion 

White 

Yolk 


16.9 


11.2 


13. 


Fuel 

Water. 

Protein. 

Fat. 

Ash. 

value  per 

pound. 

Perct. 

PerH. 

Perct. 

Per  ct. 

Calorics. 

67.7 

19.4 

6.4 

1.1 

730 

69.1 

23.1 

6.5 

1.3 

870 

68.9 

23.4 

6.5 

1.3 

865 

69.9 

20.8 

7.1 

1.8 

866 

56.5 

17.8 

7.2 

0.9 

765 

68.4 

21:9 

8.9 

1.1 

946 

66.9 

22.6 

10.1 

1.1 

1,000 

70.1 

20.8 

8.2 

1.2 

850 

70.3 

21.9 

7.4 

1.1 

835 

71.0 

19.8 

6.4 

1.8 

810 

61.2 

15.5 

3.3 

0.8 

640 

69.7 

20.7 

8.8 

1.1 

890 

69.2 

21.1 

8.8 

1.1 

880 

72.8 

18.7 

6.1 

1.3 

780 

49.2 

19.0 

16.2 

1.0 

1,185 

57.4 

22.2 

18.9 

1.2 

1,885 

57.0 

21.4 

20.6 

1.1 

1,485 

63.9 

26.7 

9.4 

1.3 

1,065 

56.7 

17.7 

23.6 

1.2 

1,480 

51.4 

15.4 

16.0 

1.1 

1.085 

61.1 

18.3 

19.0 

1.3 

1,290 

55.5 

17.4 

26.1 

1.0 

1,540 

73.9 

22.3 

2.3 

1.3 

685 

73.2 

17.9 

6.0 

1.8 

720 

48.0 

14.8 

26.5 

1.0 

1,475 

54.0 

16.6 

28.7 

1.1 

1,660 

51.8 

16.2 

31.6 

1.0 

1,755 

70.0 

20.1 

8.2 

1.7 

910 

60.5 

11.9 

9.9 

.8 

640 

r2.8 

18.6 

12.0 

.9 

766 

86.6 

11.6 

.03 

.8 

215 

49.7 

16.7 

31.8 

1.2 

1,655 

65.5 

11.9 

9.3 

.9 

635 

73.7 

13.4 

10.5 

l.O 

720 

86.2 

12.3 

.2 

.6 

250 

49.5 

15.7 

33.3 

1.1 

1,705 

60.8 

12.1 

12.5 

.8 

750 

70.5 

18.8 

14.6 

1.0 

860 

87.0 

11.1 

.03 

.8 

210 

45.8 

16.8 

36.2 

1.2 

1,840 

a  The  proportion  of  carbohydrates  is  so  small  in  flesh  and  eggs  that  it  is  not  usually  estimated  in 
food  analyses. 


234 


22 


Composition  of  guinea  eggs  and  guinea  fleth  as  compartd  with  other  eggs  and  pomtbrf— 

Continued. 


Refnie. 

Water. 

Protein. 

Perct, 
12.2 
18.4 
11.6 

17.4 

9.7 
10.7 

Fat. 

Per  ct. 

».7 

11.2 

.OB 
32.9 

10.6 
U.7 

Aah. 

FDd 

Tataeper 
pound. 

BGG»— continued. 
Turkey: 

Whole  etx  as  parchafled 

Perct. 
13.8 

Pgrct. 
68.5 
78.7 
86.7 
48.3 

67.8 
74.4 

ftlyses. 

Perct. 

.« 

.9 

.8 

1.2 

.9 
1.0 

Oaioria. 

Whole  egg,  eaible  portion 

79 

White 

tt 

Yolk 

1,711 

Plover: 

Whole  egg  as  purchased  a 

9.6 

6S 

Whole  esrsr.  edible  portion  a 

ft 

a  European  am 

In  discussing  these  figures  it  should  be  remembered  that  the  amoant 
of  refuse  (bones,  tendons,  and  skin  of  meat,  shells  of  eggs,  etc)  in  a 
given  kind  of  food  lessens  its  value.     Although  water  is  needed  by  the 
body  it  is  abundantly  supplied  in  other  waj^s,  and  that  found  in  solid 
food  materials  is  considered  also  to  dilute  them  or  to  lessen  their  food 
value,  pound  for  pound.     Of  the  remaining  ingredients,  the  protein, 
which  makes  up  the  gluten  of  wheat  and  is  the  main  constitueot  of 
the  lean  of  meat,  the  white  of  eggs,  etc.,  is  especially  important,  is  it 
alone  can  build  up  the  tissues  of  the  body.     The  fats,  carbobydnites, 
and  any  excess  of  protein  are,  in  a  way  not  yet  completely  under- 
stood, burned  in  the  body  to  yield  energy  for  its  activities  and  belt 
to  keep  it  warm.     The  mineral  matters,  or  ash,  are  needed  in  the  bones 
and  in  other  parts  of  the  body. 

The  tlesh  of  guinea  fowl  appears  to  have  a  lower  proportion  of 
refuse  than  that  of  chicken  and  a  trifle  more  than  that  of  turkey,  duck, 
or  goose.  This  factor,  however,  varies  considerably  with  the  age  of 
the  birds,  the  younger  ones  having  a  skeleton  of  relatively  grettei 
weight  than  older  birds,  and  it  is  therefore  unwise  to  draw  verj 
decided  inference  from  the  scanty  data  available.  The  same  bint 
measure  true  of  the  edible  portion  of  poultry  flesh,  but  it  may  be  said 
in  general  that  thfe  flesh  of  guinea  hen  contains  a  relatively  higher 
proportion  of  protein  and  a  correspondingly  lower  amount  of  fat  than 
that  of  chicken,  turkey,  etc.,  but  the  differences  do  not  seem  greil 
enough  to  be  very  important. 

So  far  as  can  be  learned  no  studies  have  been  made  of  the  digesti- 
bility of  guinea  flesh.  It  seems  probable  that  in  this  respect  it  would 
be  much  like  chicken  and  turkey — that  is,  it  would  rank  with  the  easily 
and  quite  thoroughly  digested  foods. 

Whether  any  kind  of  food  is  truly  economical  or  not  depends  partly 
on  its  cost  and  partly  on  the  amount  of  actual  digestible  material 
which  it  supplies.  The  larger  the  proportion  of  refuse,  water,  and  undi- 
gesti})le  nutrients  it  contains  the  smaller  will  be  the  amount  of  usefal 
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erial  supplied  to  the  body  for  a  certain  sum  of  money.  Judging 
the  best  available  data  guinea  fowl  and  chicken,  at  moderate  prices, 
Id  about  as  much  actual  nourishment  as  medium  cuts  of  beef,  mut- 
u  and  pork  and  are  fairly  economical;  but  at  fancy  prices  they  are 
ectly  comparable  with  such  expensive  meats  as  fillet  of  beef  and 
ench  lamb  chops.  Of  course,  if  they  are  eaten  on  the  farm  where 
ey  are  raised,  and  especially  if  they  have  found  most  of  their  food, 
ey  are  evidently  an  economical  kind  of  meat.  On  the  other  hand, 
must  not  be  supposed  that  as  sold  in  city  markets  their  price  is 
cessarily  prohibitive.  Families  that  can  afford  poi^terhouse  steak 
id  turkey  can  well  afford  guinea  fowl  at  ordinary  prices,  and  will 
id  that  they  give  a  very  ple.sant  variety  in  the  meat  list. 
On  an  average  hens'  eggs  contain  12  per  cent  shell,  30  per  cent  yolk, 
id  58  per  cent  white,  and  guinea  eggs  14  per  cent  shell,  32  per  cent 
Jk,  and  54  per  cent  white.  In  other  words,  the  shell  is  thicker  and 
e  yolk  makes  up  a  larger  proportion  of  the  total  egfr  contents  than 
the  case  with  hens'  eggs. 

The  eggs  of  guinea  fowl  appear  not  to  differ  very  greatly  in  compo- 
ion  from  ordinary  hens'  eggs.  The  refuse  consists  entirely  of  the 
ell  with  the  membrane  lining  it,  and  makes  up  a  slightly  larger  pro* 
•rtion  of  the  guinea  egg  than  of  the  hen's  egg.  In  respect  to  pro- 
b,  the  two  kinds  are  practically  alike,  nor  is  there  a  noticeable 
fference  in  the  amount  of  ash  contained  in  each.  The  guinea  hen's 
gs  contain  a  slightly  larger  proportion  of  fat  and  have  a  correspond- 
Pfly  higher  fuel  value  per  pound,  but  even  this  difference  is  not 
fficient  to  be  of  importance.  Unless  further  study  should  show 
flFerences  in  digestibility  it  is  not  probable  that  the  two  kinds  of 
gs  will  be  found  to  differ  appreciably  in  nutritive  value.  As  regards 
vor  epicures  consider  that  the  advantage  is  with  the  guinea  eggs. 
It  is  true  of  guinea  eggs  as  of  the  eggs  of  other  domestic  poultry 
at  the  yolk  and  white  differ  greatly  in  composition.  The  white 
ntains  somewhat  less  protein  and  almost  twice  as  much  water  as  the 
•Ik,  but  is  practically  free  from  fat  and  has  the  lower  ash  content. 
16  greater  part  of  the  egg  fat  is  found  in  the  yolk  and  about  two- 
irds  of  the  total  ash.  In  the  case  of  hens'  eggs  lecithin,  a  fat-like 
dy  containing  phosphorus,  is  a  characteristic  constituent  of  the  egg 
Ik,  and  this  is  doubtless  also  the  cjise  with  the  guinea  eggs. 

G0HGLTJ8I0H. 

From  this  discussion  it  seems  that  guinea  fowl  might  well  be  bred 
the  United  States  more  extensively  than  is  yet  the  case^  either  along 
th  other  poultry  or  in  larger  numbers  by  theiiUielT09). 
ve  been  improved  in  recent  years  and  there 
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the  improvement  will  continue  and  breeding  them  will  become  tn 
increasingly  important  branch  of  the  poultry  industry.  The  birds  do 
well  with  comparatively  little  care  and  require  comparatively  little 
food  in  addition  to  what  they  will  gather  if  allowed  to  range.  In  spite 
of  the  half-wild  habits  which  they  retain  when  allowed  to  range,  they 
may  be  trained  to  more  domestic  ways  and  may  be  readily  fed  and 
fattened  like  other  poultry.  Ev^en  when  very  young  they  are  excep- 
tionally hardy  and  free  from  disease.  Although  noisy  and  qoarrel- 
some,  these  habits  have  their  use,  as  they  are  conunonly  thought  to 
give  warning  of  hawks  or  other  intruders  in  the  poultry  yard. 
Guineas  eat  such  large  numbers  of  insects  that  they  are  often  nsefnl 
in  helping  to  destroy  these  pests.  They  also  eat  many  wild  seeds  and 
in  this  way  are  of  value. 

There  is  already  a  fair  demand  for  guinea  fowl,  especially  in  New 
York  and  other  cities  in  the  eastern  United  States.  If,  as  seems 
probable,  the  demand  for  guinea  fowl  as  a  substitute  for  game  or  other 
poultry  continues  to  increase,  the  birds  ought  to  become  a  source  of 
considerable  profit  to  poultry  raisers.  Very  young  birds  for  broilers 
bring  good  prices  early  in  the  season  in  city  markets,  while  the  older 
ones  are  easily  sold  throughout  the  autumn  and  winter.  They  may  be 
preparigd  for  the  table  like  ordinary  fowl  or  like  game  birds. 

They  have  very  much  the  same  food  value  as  chicken  and  are  as  eco- 
nomical when  bought  at  about  the  same  price  per  pound.  At  moder- 
ate prices  they  furnish  the  body  with  about  as  much  nourishment  for 
a  given  sum  as  medium  cuts  of  beef  and  mutton,  and  at  higher  prices 
correspond  in  value  with  the  more  expensive  cuts  and  such  poultry  as 
turkev,  green  goose,  etc.  While  they  can  hardly  be  recommended 
for  families  that  have  to  make  every  penny  count,  they  might  well  be 
more  extensively  eaten  by  the  moderately  well-to-do,  and  would  fur- 
nish a  most  acceptable  variety.  Guinea  eggs  also  ai'e  considered  very 
choice  eating,  and,  while  they  are  much  like  hens'  eggs  in  food  value, 
they  have  a  very  delicate  flavor  and  make  a  welcome  change  when 
obtainable.  It  will,  without  doubt,  be  of  benefit  to  both  breeders  and 
buyers  if,  as  seems  probable,  guinea  fowl  become  more  appreciated  as 

table  birds  in  this  country. 

•-  .  • 

284 

O 


U.  S.  DEPARTMENT  OF  AGRICULTURE. 


FAKIIEKS'    BULLETIN    No.  335. 


CEMENT  MORTAR  AND  CONCRETE: 

PREPARATION  AND  USE  FOR 
FARM  PURPOSES. 


PHTr,IP  L.  WORMELEY,  Jr 

TE8TTNG   T 


WASHINGTON: 

GOVBRNMBNT    PRINTING    OFFICK. 

1905- 


LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Aqbicultube, 

Office  of  Public  Roads, 
Washington,  D,  (7.,  October  U,  1905. 

Sir  :  I  have  the  honor  to  transmit  herewith  the  manuscript  of  a  pai>er  by  Mr 
Philip  L.  Wormeiey,  jr.,  whicli  gives  eiementary  directions  for  the  preparation 
and  use  of  cement  mortar  and  concrete.  The  paper  is  designed  to  give  informa- 
tion to  those  unfamiliar  with  the  subject,  and  I  believe  will  be  particularly  use- 
ful to  farmers.  I  respectfully  recommend  that  it  be  published  as  a  Farmers' 
Bulletin. 

Respectfully,  Logan  Waller  Page. 

Director. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 


CONTENTS. 


ILLUSTRATIONS. 


3 


Pige. 

Introduction _ 3 

Cemeut 

Cement  mortar 4 

Materials  for  making  concrete 6 

Concrete 8 

Concrete  sidewalks 15 

Concrete  basement  floors 18 

Concrete  stable  floors  and  driveways 18 

Concrete  steps 19 

Reinforced  concrete  fence  posts 20 

Concrete  building  blocks 25 

Appendix 27 


Page 

Fig.  1.  Sheet-metal  plate  used  in  facing  concrete  - 14 

2.  Details  of  concrete  walk  construction. 16 

3.  Jointer  used  in  dividing  walk  into  sections 17 

4.  Tool  used  in  rounding  edges 17 

5.  Roller  used  in  finishing  surface 18 

6.  Reinforced  concrete  steps 19 

7.  Wooden  mold  for  making  fence  posts  with  two  tapering  sides 22 

8.  Wooden  mold  for  making  fence  posts  with  four  tapering  sides 28 

9.  Detail  showing  method  of  attaching  wire  to  post 23 

10.  Tool  used  for  beveling  edges  of  i)ost8 24 

11 .  Method  of  testing  posts  under  static  loads "  :W 

12.  First  method  of  testing  posts  by  impact :iO 

13.  Second  method  of  testing  posts  by  impact .  31 

14.  Diagram  showing  the  effect  of  clay  on  cement  mortars :tt 

(2) 


CEMENT  MORTAR  MD  CONCRETE:  PREPARATION  AND 

USE  FOR  FARM  PURPOSES- 


INTEODTJCTIOH. 

The  many  letters  received  and  referred  to  the  Office  of  Public 
Roads  with  reference  to  the  use  of  cement  and  the  adaptability  of 
concrete  for  various  farm  purposes  have  made  it  seem  advisable  to 
issue  a  short  bulletin  on  the  subject,  in  wiiich  a  proper  method  of 
mixing  concrete  is  described,  together  with  a  few  of  the  many  uses 
for  which  concrete  is  well  adapted.  No  attempt  has  l)een  made  to 
give  a  technical  discussion  of  the  subject,  the  sole  object  being  to  treat 
in  an  elementary  way  those  points  in  concrete  construction  which 
are  of  particular  interest  to  the  farmer. 

In  the  appendix  will  be  found  the  results  of  tests  made  to  deter- 
mine the  strength  of  reinforced  concrete  fence  posts,  together  with 
tests  showing  the  effect  of  retempering  Portland  cement  *  mortar, 
and  a  diagram  (fig.  14)  illustrating  the  variation  in  strength  of 
cement  mortar  produced  by  different  proportions  of  clay  in  the  sand. 

CEMENT. 

The  term  "  hydraulic  cement  "  is  applied  to  one  of  the  most  useful 
materials  of  engineering  construction  and  one  which  in  recent  years 
has  become  widely  extended  in  its  field  of  application.  Hydraulic 
cement  possesses  the  property  of  hardening,  or  setting,  under  water, 
in  which  respect  it  differs  from  lime,  which  does  not  harden  except 
in  the  presence  of  air.  Thus  it  is  evident  that  in  all  places  where 
air  is  excluded,  such  as  foundations,  thick  walls,  etc.,  cement  mortar 
should  be  used  instead  of  lime. 

Only  two  classes  of  cement  will  be  discussed  here — Portland  and 
natural.  The  difference  between  these  is  due  partly  to  the  method 
of  manufacture  and  partly  to  the  condition  and  relative  proportions 
of  the  materials  employed,  which  are,  generally  speaking,  limestone 
and  clay.  In  the  manufacture  of  Portland  cement  the  separate 
materials  are  mixed  in  such  proportions  as  have  been  found  by 
experience  to  give  the  best  results.  The  mixing  is  done  by  grind- 
ing the  materials  together  in  mills,  after  which  the  mixture  is 
burned  at  a  very  high  temperature  in  kilns,  and  the  resulting  clinker 
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ground  to  an  impalpable  powder  is  known  as  Portland  cement  In 
the  case  of  natural  cement  the  materials  used  have  been  already 
mixed  by  nature  in  approximately  the  correct  proportions,  being 
found  in  the  form  of  a  rock  which  is  generally  classed  as  a  clay 
limestone,  or  a  limey  deposit  technically  called  calcareous  clay.  This 
material  is  burned  at  a  much  lower  temperature  than  Portland 
cement.  When  the  manufacturer  has  each  ingredient  absolutely 
under  control  and  can  adjust  the  proportions  to  suit  all  conditions,  it 
is  reasonable  to  expect  that  a  better  and  more  uniform  product  will 
result  than  when  the  materials  are  found  already  mixed.  Portland 
cement  is  far  more  extensively  employed  than  natural  cement  on 
account  of  its  superior  strength,  although  the  latter  is  frequently  used 
in  cases  where  great  strength  is  of  little  importance.  The  superior 
strength  and  durability  of  cement  as  compared  with  lime,  together 
with  the  low  price  at  which  it  may  now  be  procured,  have  caused  the 
former  to  replace  the  latter  in  engineering  construction  to  a  great 
extent. 

STOBINO  CEMENT. 

In  storing  cement  care  must  be  exercised  to  insure  its  being  kept 
dry.  When  no  house  or  shed  is  available  for  the  purpose,  a  rough 
platform  may  be  erected  clear  of  the  ground,  on  which  the  cement 
may  be  placed  and  so  covered  as  to  exclude  water.  When  properly 
protected,  it  often  improves  with  age.  Cement  is  shipped  in  barrels  or 
bags,  the  size  and  weight  of  which  usually  are  as  follows : 

Bulk  and  ive'ujht  of  cement  in  ordinary  barrels  and  hags. 


Kind  of  cement. 


Portland 
Natural « 


Per  barrel. 


Per  bag. 


Quantity.    Yn^??' 


(net). 


Cn.ft. 
3i 


Pounds. 
M) 
BOO 


Quantity.   ^-f|" 


Cu./t. 


Pijundt. 
95 
75 


"  Western  natural  cement  usually  weighs  about  265  pounds  per  barrel  net. 

GEMEHT  MOBTAB. 

Cement  mortar  is  an  intimate  mixture  of  cement  and  sand  mixed 
with  sufficient  water  to  produce  a  plastic  mass.  The  amount  of  water 
will  vary  according  to  the  proportion  and  condition  of  the  sand,  and 
had  best  be  deterniined  independently  in  each  case.  Sand  is  used  both 
for  the  sake  of  economy  and  to  avoid  cracks  due  to  shrinkage  of 
cement  in  setting.  Where  great  strength  is  required,  there  should  be 
it  least  sufficient  cement  to  fill  the  voids  or  air  spaces  in  the  sand, 
and  a  slight  excess  is  preferable  in  order  to  compensate  for  any  un- 
1  distribution  in  the  mixing.     Common  proportions  for  Portland 


kient  mortar  are  3  parts  sand  to  1  of  cementi,  and  for  natural 

beut  mortar,  2  parts  sand  to  1  of  cemeiil.    Unless  otherwise  stated, 
pterinls  for  mortar  or  concrete  are  (.-onsidered  to  be  proportioned  by 
ne.  the  cement  being  lightly  shaken  in  the  measure  iiKed, 
'  lean  "'  mortar  is  one  having  only  a  small  proportion  of  cement, 

lile  a  "  rich  "  mixture  is  one  with  a  large  proportion  of  cement. 

Neat "  cement  iw  pure  cement,  or  that  with  no  admixture  of  sand. 

term   "  aggregate "   is  ui^ietl   to  designate   the  coarse  materials 

entering  into  contTete — wsually  gi'avel  or  crushed  nxrk.  The  pro- 
prtrtion  in  which  the  three  elements  enter  into  the  mixture  is  usually 
expressed  by  three  figures  separated  by  dashes — as,  for  tustauco, 
1—3—5 — meaning  1  part  cement,  3  parts  sand,  and  5  parts  aggregate. 

In  the  great  majority  of  cases  cement  mortar  is  subjected  onl^'  to 
compresaton,  and  for  this  reason  it  would  seem  natural,  in  testing  it, 
to  determine  its  oompressive  strength.  The  tensile  strength  of  cement 
mortar,  however,  is  usually  determined,  and  from  this  its  resistance 
to  compression  may  Ijc  assimied  to  be  from  eight  to  twelve  times 
greater.  A  direct  determination  of  the  compres.sive  strength  is  a  less 
simple  operation,  for  which  reason  the  tensile  test  is  in  most  cases 
accepted  as  indicating  the  sti-engtli  of  the  cement. 

MIXLNO. 

In  mixing  cement  mortar  it  is  boat  to  use  a  platform  of  convenient 
size  or  a  shallow  Iwx.  First,  deposit  the  requisite  amount  of  sand  in 
M  uniform  layer,  and  on  top  of  this  spread  the  cement.  Tlie-se 
should  be  mixed  dry  with  shovels  or  hoes,  imtil  the  whole  mass 
exhibits  a  uniform  color.  Next,  form  a  crater  of  the  dry  mixture, 
and  into  this  pour  nearly  the  entire  quantity  of  water  rt'quired  for 
the  batch.  Work  the  dry  material  from  the  outside  toward  the  cen- 
ter, until  all  the  water  is  taken  up,  then  turn  rapidly  with  sliovels, 
adding  water  at  the  same  time  by  sprinkling  until  the  desired  con- 
sistency is  attained.  It  is  frequently  specified  that  the  mortar  shall 
bo  turned  a  certain  number  of  timers,  hut  a  Iwtter  practice  for  securing 
»  uniform  mixlure  is  to  watch  the  operation  and  judge  by  the  eye 
when  the  mixing  has  l>een  carried  far  enough.  In  brick  masonry  the 
mistake  is  freijueiitly  made  of  mixing  the  mortar  very  wet  and  rely- 
ing upon  the  bricks  to  absorb  the  excess  of  water.  It  is  better,  how- 
ever, to  wet  the  bricks  thoroughly  and  use  a  stiff  mortar. 

■  QBOUT. 

I  The  term  "  grout "  is  applied  to  mortnr  mixed  with  an  excess  of 
water,  which  gives  it  about  the  consistency  of  cream.  This  material 
is  often  u-sed  to  fill  the  voids  in  stone  mas<mry,  and  in  brick  work  the 
inner  portions  of  walls  are  frequently  laid  dry  and  grouted.    The 


practice  in  either  case  is  to  be  condemned,  except  where  the  conditions 
are  unusual,  as  cement  used  in  this  way  will  never  develop  its  full 
strength. 

LIME  AND  CEMENT  MOBTAB. 

L.  C.  Sabin"  finds  that  in  a  Portland  cement  mortar  containing 
three  parts  sand  to  one  of  cement,  10  per  cent  of  the  cement  may  be 
replaced  by  lime  in  the  form  of  paste  without  diminishing  the 
strength  of  the  mortar,  and  at  the  same  time  rendering  it  more  plas- 
tic. In  the  case  of  natural  cement  mortar,  lime  may  be  added  to  the 
extent  of  20  to  25  per  cent  of  the  cement  with  good  results.  The 
increased  plasticity  due  to  the  addition  of  lime  much  facilitates  the 
operation  of  laying  bricks,  and  has  caused  lime  and  cement  mortar 
to  become  largely  used. 

CEMENT  MOBTAB  FOB  PliASTEBING. 

In  plastering  with  cement,  a  few  precautions  must  be  observed  to 
insure  good  and  permanent  results.  The  surface  to  receive  the  plas- 
ter should  be  rough,  perfectly  clean,  and  well  saturated  with  water. 
A  mortar  very  rich  in  cement  is  rather  a  drawback  than  otherwise  on 
account  of  shrinkage  cracks,  which  frequently  appear.  The  mortar, 
consisting  of  two  or  three  parts  sand  to  one  of  cement,  should  be 
mixed  with  as  little  water  as  possible  and  well  worked  to  produce 
plasticity.  It  is  essential  that  the  plaster  be  kept  moist  until  it  has 
thoroughly  hardened. 

MATERIALS  FOB  MAKIHG  COHCBETE. 

SAND. 

In  securing  sand  for  mixing  mortar  or  concrete,  if  it  is  possible  to 
select  from  several  varieties,  that  sand  should  be  chosen  which  is 
composed  of  sharp,  angular  grains,  varying  in  size  from  coarse  to 
fine.  Such  sand  is,  however,  not  alwavs  obtainable,  nor  is  it  ossen- 
tial  for  good  work.  Any  coarse-grained  sand  which  is  fairly  clean 
will  answer  the  purpose.  If  gravel,  sticks,  or  leavers  be  present  they 
should  be  removed  by  screening.  The  voids  in  sand  vary  from  30  to 
40  per  cent,  according  to  the  variation  in  size  of  grains.  A  sand  with 
different-sized  grains  is  to  be  preferred,  because  less  cement  is  re- 
quired to  fill  the  voids.  By  mixing  coarse  and  fine  sand  it  is  possible 
to  reduce  the  voids  considerably. 

It  is  customary  to  use  the  terms  "  river  sand,''  "  sea  sand,''  or  '*  pit 
sand,"  according  to  the  source  of  supply.  River  sand  as  a  rule  ha> 
rounded  grains,  but  unless  it  contains  an  excess  of  clay  or  other  im- 
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ritjes,  it  is  suitable  for  general  purposes.  When  river  sand  is  of  a 
fat  oolor  iind  fine-grained  it  answers  well  for  plastering. 
5ea  sand  may  contain  the  salts  found  iu  the  ocean.  The  Leudeucy  of 
eae  snlLs  to  attract  moisture  makes  it  advisable  to  wash  sea  sand 
fore  using  it  for  plastering  or  other  work  which  is  to  be  kept  per- 
ctly  ilry. 

Pit  sand  for  the  most  part  will  be  found  to  have  sharp,  angular 
rains,  which  make  it  excellent  for  mortar  or  concrete  work.  Wliere 
lay  occurs  in  pockets  it  is  necessary  either  to  remove  il,  or  else  see 
tiat  it  is  thoroughly  mixed  with  the  sand.  The  presence  of  clay  in 
xoess  frequently  makes  it  necessary  to  wash  pit  sand  before  it  is 
uitable  for  use. 

The  residts  of  tests  made  in  this  laboratory  would  indicate  that  the 
iresence  of  clay,  even  in  considerable  amounts,  is  a  decided  benefit  to 

lean  "  mortars,  whereas  it  does  not  iipjireciably  affect  the  strength  of 
,  rich  mixtyre." 

OBATEL. 

It  is  important  that  gravel  for  use  in  concrete  should  be  clean,  in 
>rder  that  the  cement  may  properly  adhere  to  it.  and  form  a  strong 
uid  compact  mass.  As  with  sand,  it  is  well  to  have  the  pieces  vary  in 
axe,  thereby  reducing  the  voids  to  lie  filled  with  moi'tar.  The  voids  in 
General  range  from  35  to  40  per  cent, 

CBTTBHED  STONi:. 

The  best  stone  for  concrete  work  consists  of  angular  pieces,  varying 
in  size  and  having  a  clean,  rough  surface.  Some  form  of  strong  and 
durable  rock  is  to  be  preferred,  such  as  limestone,  trap,  or  granite. 
The  total  output  of  the  crusher  should  be  used  below  a  maximum  size, 
Jepending  upon  (he  nature  of  the  work  in  hand.  All  material  under 
:>iie-eighth  inch  will  act  as  so  much  sand  and  should  lie  considered  as 
guch  in  proportioning  the  mixture.  (8ee  p.  10.)  Precautions  must 
\ie  token  to  insure  a  uniform  distribution  of  the  smaller  pieces  of  stone, 
utJierwise  the  concrete  will  have  an  excess  of  fine  material  in  some 
parts  and  a  deficiency  in  others. 

Less  than  8  per  cent  of  clay  will  probably  not  -seriously  impair  the 
strength  of  the  concrete,  provided  the  stones  are  not  coated  with  it, 
and  may  even  prove  a  benefit  in  the  case  of  lean  mixtures.  The  voids 
in  crushed  stone  depend  upon  the  sliape  and  variation  in  size  of  pieces, 
rarely  falling  below  40  i>er  cent,  unless  much  fine  material  is  present, 
and  in  some  cases  reaching  ."lO  per  cent.  A  mixture  of  stone  and 
gravel  in  equal  parts  makes  an  excellent  aggregate  for  concrete. 
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STONE  VEBST7S  OBAVEL. 

It  would  appear  from  tests  that  crushed  stone  makes  a  somewhat 
stronger  concrete  than  gravel,  but  the  latter  is  very  extensively  used 
with  uniformly  good  results.  This  superiority  of  stone  over  gravel 
for  concrete  work  is  attributed  to  the  fact  that  the  angular  pieces  of 
stone  interlock  more  thoroughly  than  do  the  rounded  pebbles,  and 
offer  a  rougher  surface  to  the  cement.  A  point  in  favor  of  gravel 
concrete  is  that  it  requires  less  tamping  to  produce  a  compact  mass 
than  in  the  case  of  crushed  stone.  Then,  too,  the  proportion  of  voids 
in  stone  being  usually  greater  than  in  gravel,  a  proportionately  greater 
amount  of  mortar  is  required  to  fill  the  voids,  which  means  a  slight 
increase  in  the  cost  of  concrete. 

GINDEB8. 

Cinder  concrete  is  frequently  used  in  connection  with  expanded 
metal  and  other  forms  of  reinforcement  for  floor  construction,  and 
for  this  purpose  it  is  well  adapted  on  account  of  its  light  weight. 
Its  porosity  makes  it  a  poor  conductor  of  heat  and  permits  the  driv- 
ing of  nails.  Only  hard  and  thoroughly  burned  cinders  should  be 
used,  and  the  concrete  must  be  mixed  quite  soft  so  as  to  require  but 
little  tamping  and  to  avoid  crushing  the  cinders.  Cinder  concrete  is 
much  weaker,  both  in  tension  and  compression,  than  stone  or  gravel 
concrete,  and  for  this  reason  admits  only  of  light  reinforcement. 

GONGBETE. 

GENERAL  DISCUSSION. 

Cement  concrete  is  the  product  resulting  from  an  intimate  mixture 
of  cement  mortar  with  an  aggregate  of  crushed  stone,  gravel,  or  sim- 
ilar material.  The  aggregate  is  crushed  or  screened  to  the  proper 
size  as  determined  from  the  character  of  the  work.  In  foundation 
work,  stone  or  gravel  3  inches  in  size  may  be  used  to  advantage, 
whereas  in  the  case  of  molded  articles  of  small  sectional  area,  such  a? 
fence  posts,  hollow  building  blocks,  etc.,  it  is  best  to  use  only  such 
material  as  will  pass  a  one-half  inch  screen.  An  ideal  concrete,  from 
the  standpoint  of  strength  and  economy,  would  be  that  in  which  all 
voids  in  the  aggregate  were  completely  filled  with  sand,  and  all  voids 
in  the  sand  completely  filled  with  cement,  without  any  excess.  Under 
these  conditions  there  would  be  a  thoroughly  compact  mass  and  no 
waste  of  materials. 

It  is  a  simple  matter  to  determine  the  voids  in  sand  and  also  in 
the  aggregate,  but  in  mixing  concrete  the  proportions  vary  a  great 
deal,  depending  in  each  case  upon  the  nature  of  the  work  and  the 
strength  desired.  For  example,  in  the  construction  of  beams  and 
fl^oor  panels,  where  maximum  strength  with  minimum   weight  is 


desired,  a  rich  concrete  is  used,  whereas  in  massive  louodation  work^, 
in  which  bulk  or  weight  is  the  controlling  factor,  pconomy  would 
point  to  a  lean  mixture.  When  good  stone  or  gravel  is  used,  th» 
ttrength  of  the  concrete  depends  upon  the  strength  of  the  mortar; 
■employed  in  the  mixing  and  the  proportion  of  mortar  to  iiggregate* 
For  a  given  mortar  the  concrete  will  be  strongest  when  only  enough 
morlar  is  used  to  fill  the  voids  in  the  aggregate,  less  strength  being; 
obtained  by  using  either  a  greater  or  less  proportion,  bi  practice  it 
is  usual  to  add  a  slight  excess  of  mortar  over  that  required  to  fill  tlie 
voids  in  the  aggregate. 

It  is  more  accurate  to  measure  cement  by  weight,  unless  the  unit 
employed  be  the  barrel  or  sack,  because  when  taken  from  the  original 
package  and  measured  in  bulk  there  is  a  chance  of  error  due  to  the 
amount  of  shaking  the  cement  receives.  As  it  is  less  convenient, 
however,  to  weigh  the  cement  it  is  more  common  to  measure  it  by 
volume,  but  for  the  reason  stated  this  should  be  done  with  care. 
FROFOBTIONIXa  HATEBIAI^. 
For  an  accurate  determination  of  the  Iwst  and  most  economical, 
proportions  where  maximum  sircngth  iw  required,  it  is  well  to  pro- 
ceed in  the  following  way:  First,  proportion  the  cement  and  sand 
so  that  the  cement  paste  wiU  be  10  per  cent  in  excess  of  the  voids  iQ 
sand;  next,  determine  the  voids  in  the  aggregate  and  allow  suffi- 
cient mortar  to  fill  all  voids,  with  an  excess  of  10  per  cent. 

To  determine  roughly  the  voids  in  graiel  or  crushed  stone,  prepare 
a  water-tight  box  of  convenient  size  and  fill  with  the  material  to  be 
tested;  shake  well  and  smooth  off  even  with  the  top.  Into  this  pour 
*vater  until  it  rises  flush  with  the  surface.  The  volume  of  water 
added,  divided  by  the  volume  of  the  box,  measured  in  the  same  units, 
represents  the  proportion  of  voids.  The  proportion  of  voids  in  sand 
ijiay  be  more  accurately  determined  by  subtracting  the  weight  of  a 
cubic  foot  of  packed  sand  from  165.  the  weight  of  a  cubic  foot 
C^iiartz.  and  dividing  the  different  by  165." 

"  Thp  toUowiiiK  will  serve  as  an  oiample  nf  proportinuing  matflrials:  Aasnine 
Voids  is  packed  Band  to  meaHore  ^  per  cent  and  voids  in  packed  stone  to  mroanra 
■♦8  pert-ent.  Cement  pftitfl  required  per  cnbic  foot  of  8aiid=0.38 -^X0.3S=0.«' 
onbic  foot,  approximately.  By  trial  1  cable  foot  of  loose  cement,  lightly  abaken, 
makes  0.85  ctibie  foot  of  oement  paste,  and  requires  ■^,  or  3  cubic  feet  of  eaad, 
^pprorimately,  producing  an  amoant  of  mortar  equal  to  0.85-t-3(t  — 0.39)=3.0J 
csabif  feet.  Mortar  required  per  cuIhc  fcwt  of  stone  =0.4S+iVX0.48=0.fla8  cnlilo 
t'oot.     Therefore  3.09  cubic  feet  mortar  will  reiiuire  ~",^  =4  cubic  feet  of  stoiiA, 

Approximately.    The  proportions  are  therefore  1  ijart  cement.  L'  parts  sand.  4  parts 

ntone.    Althoagh  such  a  determination  is  uHually  considered  unnecessary  in  prao- 

"fclcal  work,  it  may  1»  of  BufHcient  interest  to  ioBtify  giving  it, 
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For  general  use  the  following  mixtures  are  recommended. 

1  cement,  2  sand,  4  aggregate,  for  very  strong  and  impervious  work. 

1  cement,  2^  sand,  5  aggregate,  for  ordinary  worlc  requiring  nooderate  strengtlL 

1  cement,  3  sand,  6  aggregate,  for  work  where  strength  is  of  minor  Importanoe 

AOGBEOATE  GONTAININO  FINE  KATERIAX. 

In  the  case  of  gravel  containing  sand,  or  crushed  stone  from  whidi 
the  small  particles  have  not  been  removed  by  screening,  tlie  unouat 
of  such  sand  or  fine  stone  should  be  determined  and  due  allowanoe 
made  for  it  in  proportioning  the  mortar. 

When  mixing  an  aggregate  containing  small  particles  with  mor- 
tar, the  same  conditions  obtain  as  if  these  particles  had  been  screened 
from  the  aggregate  and  added  to  the  sand  used  in  making  the  mor- 
tar, and  in  reality  we  have  a  mortar  containing  a  larger  proportion  of 
sand  than  was  present  before  the  aggregate  was  incorporated.  It  is 
evident,  then,  that  in  such  cases  the  quality  or  richness  of  the  mortar 
should  depend  upon  the  proportion  of  fine  material  in  the  aggregate. 

For  example,  suppose  that  1  cubic  foot  of  gravel  contains  0.1  cubic 
foot  of  sand,  and  that  the  voids  in  gravel  with  sand  screened  out 
measure  40  per  cent.  For  general  purposes  this  would  suggest  a 
1-2-5  mixture,  but  since  each  cubic  foot  contains  0.1  cubic  foot  sand, 
5  cubic  feet  of  gravel  will  contain  0.5  cubic  foot  sand,  and  the  pro- 
portions should  be  changed  to  1  part  cement,  \\  parts  sand,  5  parts 

gravel. 

MECHANICAL  MIXEBS. 

It  has  been  demonstrated  that  concrete  can  be  mixed  by  machinery 
as  well,  if  not  better,  than  by  hand.  Moreover,  if  large  quantities 
of  concrete  are  required,  a  mechanical  mixer  introduces  marked 
economy  in  the  cost  of  construction.  None  of  the  various  forms  of 
mechanical  mixers  will  be  described  here,  since  concrete  in  small 
quantities,  as  would  be  used  on  the  farm,  is  more  economically  mixed 
by  hand. 

MIXING  BT  HAND. 

In  mixing  concrete  by  hand  a  platform  is  c<mstructed  as  near  the 
work  as  is  practicable,  the  sand  and  aggregate  being  dumped  in 
piles  at  the  side.  If  the  work  is  to  be  continuous,  this  platform 
should  be  of  sufficient  size  to  accommodate  two  batches,  so  that  one 
batch  can  be  mixed  as  the  other  is  being  deposited.  The  cement 
must  be  kept  under  cover  and  well  protected  from  moisture.  A  con- 
venient way  of  measuring  the  materials  is  by  means  of  bottomless 
boxes  or  frames  made  to  hold  the  exact  quantities  needed  for  a  batch. 

A  very  common  and  satisfactory  method  of  mixing  concrete  is  as 
follows:  First  measure  the  sand  and  cement  required  for  a  batdi 

236 


and  mix  these  into  mortar  as  described  on  page  5.  Spread  out  tl 
mortar  in  a  thin  layer  ant)  on  top  of  it  tipread  the  aggregate,  which  i 
has  been  previously  measured  and  well  wetted.  The  mixing  is  doi 
by  turning  with  shovels  three  or  more  times,  as  may  be  found  neoes- 
sary  to  produre  a  thoroughly  uniform  mixture,  water  being  added  if 
necessary  to  give  the  proper  consistenoy.  The  mixers,  two  or  four 
in  number,  according  to  the  size  of  the  batch,  face  each  other  and 
shovel  to  right  and  left,  forming  two  piles,  after  which  the  material 
IS  turned  back  into  a  pile  at  the  center.  By  giving  the  shovel  a  slight 
twist,  the  material  is  stuttered  in  leaving  it  and  the  efficiency  of  the 
mixing  is  much  increased, 

OONSISTENCT  OF  OONOBETE. 
A  dry  mixture,  from  wliich  water  can  Ix?  brought  to  the  surface 
only  by  vigorous  tamping,  is  probably  the  strongest,  bnt  for  the  saUa 
of  economy,  and  to  insure  a  dense  concrete  well  tilling  the  molds,  » 
moderately  soft  mixture  is  recommended  for  ordinary  purposes. 
Wii'i-e  the  pieces  to  be  molded  are  thin,  and  where  .small  i-etnforcing 
metal  ro<ls  are  placed  close  together  or  near  the  surface,  a  ratJier  wet 
mixture  may  be  necessary  to  insure  the  molds  being  well  filled. 

TTSE  OF  aUICE-SETTINO  CEUENT. 

In  the  manufacture  of  such  articles  as  pipf.  fence  po.st.s,  and  hol- 
low blocks,  a  rather  large  proportion  of  quick -sett  ing  cement  is 
sometimes  used,  the  object  l>eing  to  (■educe  the  weight  and  conse- 
quent freight  charges  by  means  of  a  strong  mixtnre,  as  well  as  to. 
make  the  concrete  impervious  to  water.  The  use  of  a  quick-setting' 
cement  permits  the  molds  to  be  removed  .sooner  than  would  be  pos^ 
sible  with  a  slow-setting  cement,  thus  reducing  the  nnml>er  of  molds 
necessary  for  a  given  output.  Quick-setting  («ments  are  not  recom- 
mended for  such  purposes,  however,  as  they  are  usually  inferior  to 
those  which  set  slowly. 

COLOBIN'a  CEMENT  WOBE. 

In  coloring  cement  work  the  liesi  results  arc  obtained  by  the  use 
of  mineral  pigments.  The  coloring  matter,  in  proportions  depending 
upon  Iho  desired  shade,  should  be  thoroughly  mi.\ed  with  the  dry 
cement  before  making  the  mortar.  By  preparing  small  specimens  of 
the  mortar  and  noting  the  color  after  drying,  the  proper  proportioiia 
may  be  determined. 

For  gray  or  black,  use  Inuipblftck. 

For  yellow  or  buff,  use  yellow  iu'lier. 

For  brown,  use  miilier. 

For  reiJ,  line  veiiulinii  red. 

For  blue,  aw  ultrininirfne. 
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DEPOSimi'O  COKCSXTB. 

Concrete  should  be  deposited  in  layers  of  from  4  to  8  inches  and 
thoroughly  tamped  before  it  begins  to  harden.  The  tamping  re- 
quired will  depend  upon  the  consistency  of  the  mixture.  If  mixed 
very  dry  it  must  be  vigorously  ranmied  to  produce  a  dense  mass,  but 
as  the  proportion  of  water  increases  less  tamping  will  be  found  neces- 
sary. Concrete  should  not  be  dumped  in  place  from  a  height  of 
more  than  4  feet,  unless  it  is  again  mixed  at  the  bottom.  A  woodeo 
incline  may  be  used  for  greater  heights.  Rammers  for  ordinary  con- 
crete work  should  weigh  from  20  to  30  pounds  and  have  a  face  not 
exceeding  6  inches  square.  A  smaller  face  than  this  is  often  desir- 
able, but  a  larger  one  will  be  less  effective  in  consolidating  the  mass. 
In  cramped  situations  special  forms  must  be  employed  to  suit  the 
particular  conditions.  When  a  thickness  of  more  than  one  layer  is 
required,  as  in  foundation  work,  two  or  more  layers  may  be  worked 
at  the  same  time,  each  layer  slightly  in  advance  of  the  one  next 
above  it  and  all  l)eing  allowed  to  set  together.  At  the  end  of  a 
day  there  is  usually  left  a  layer  partially  completed  which  must  be 
finished  the  next  day.  This  layer  should  not  be  beveled  off,  but  the 
last  batch  of  concrete  should  be  tamped  behind  a  vertical  board  form- 
ing a  step. 

To  avoid  introducing  a  plane  of  weakness  where  fresh  concrete  is 
deposited  upon  that  which  has  already  set,  certain  precautions  have 
to  be  observed.  The  surface  of  the  old  work  should  be  clean  and  wet 
before  fresh  material  is  put  on,  a  thin  coating  of  neat  cement  grout 
being  sometimes  employed  to  insure  a  good  bond.  The  surface  of 
concrete  to  receive  an  additional  layer  must  not  be  finished  off 
smoothly,  but  should  offer  a  rough  surface  to  bond  with  the  next 
layer.  This  may  be  done  by  roughing  the  surface  while  soft  with 
pick  or  shovel,  or  the  concrete  may  be  so  rammed  as  to  present  a 
rough  and  uneven  surface.  Wooden  blocks  or  scantling  are  some- 
times embedded  several  inches  in  the  work  and  removed  before  the 
concrete  hardens,  thus  forming  holes  or  grooves  to  be  filled  by  the 

next  layer. 

KETEMPEBIKO. 

As  stated  before,  it  is  important  that  concrete  be  tamped  in  plwe 
before  it  begins  to  harden,  and  for  this  reason  it  is  proper  to  mix  only 
so  much  at  a  time  as  is  required  for  immediate  use.  The  peteini)er- 
ing  of  concrete  which  has  begun  to  set  is  a  point  over  which  there  is 
much  controversy.  From  tests  made  in  this  laboratory «  it  would 
appear  that  such  concrete  suffers  but  little  loss  of  strength  if  thor- 
oughly mixed  with  sufficient  water  to  restore  normal  consistency. 

o  See  Appendix,  p.  31. 
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The  time  required  for  concrete  to  set  oepends  upon  the  character  i 
of  the  cement,  upon  the  amount  and  temperature  of  the  water  used  in  ( 
mixinp,  and  upon  the  temperature  of  the  air.  Concrete  mixed  dry  | 
BCts  more  quickly  than  if  mixed  wet,  and  the  time  require^l  for  set- 
ting decreases  as  the  temperature  of  the  water  rises.  Warm  air  also  j 
hastens  the  setting. 

CONCBXTE  EXPOSED  TO  SEA-WATER. 

Portland  cement  concrete  is  well  adapted  for  work  exposed  to  sea- 
water,  but  when  used  for  this  piirpo.se  it  should  l)e  mixed  with  fresh 
water.  The  concrete  must  be  practically  imperviou.s,  at  least  on 
the  surface,  and  to  accomplish  this  the  materials  should  be  carefully 
proportioned  and  thoroughly  mixed.  It  is  also  of  great  importance 
that  the  concrete  be  well  compacted  by  tamping,  particularly  on 
exposed  surfaces. 

OONGBETE  WOBK  IN  FREEZIKQ  WEA.TBSB.. 

Although  it  is  advisable  under  ordinary  circumstances  to  discon- 
tinue cement  work  in  freezing  weather.  Portland  cement  may  be  used 
without  serious  difficulty  by.  taking  n  few  simple  precautions.  As 
little  water  as  possible  should  be  used  in  mixing,  to  hasten  the  setting 
of  the  cement.  To  prevent  freezing,  hot  water  is  frequently  used  in 
mixing  mortar  or  concrete,  and  with  the  same  object  in  view  salt  is 
added  in  amounts  depending  upon  the  degree  of  cold.  A  common 
practice  is  to  add  1  pound  of  salt  to  18  gallons  of  water,  with  the 
ad<lition  of  1  ounce  of  sail  for  eacli  degree  below  32°  F.  Either  of 
the  above  methods  will  give  good  results,  but  it  should  bo  remembered 
that  the  addition  of  salt  often  produces  efflorescence.  It  seem^  to  be 
a  fairly  well-established  fact  that  concrete  deposited  in  freezing 
weather  will  ultimately  develop  full  .strength,  showing  no  injury 
due  to  the  low  temperature. 

BUBBI^E  CONCBETE. 


In  massive  concrete  work  considerable  economy  may  often  be  intro- 
duced by  the  use  of  large  stones  in  the  body  of  the  work,  but  only 
in  heavy  foundations,  retaining  walls,  and  similar  structures  should 
this  form  of  construction  be  permitted.  In  j)lacing  these  large  stones 
in  the  work  the  greatest  care  must  be  exercised  to  insure  each  being 
well  bedded,  and  the  concrete  must  be  thoroughly  tamped  around 
them.  Each  stone  should  be' at  least  4  inchas  from  its  neighbor  and 
an  equal  distance  from  the  face  of  the  work. 


TO  VAOB  OOKCBBTE. 

A  coating  of  m(»tar  one-half  to  1  inch  in  thickness  is  frequentlj 
placed  next  the  form  to  prevent  the  stone  or  gravel  from  shoi^iiig 
and  to  give  a  smooth  and  impervious  surface.  If  in  preparing  this 
mortar  finely  crushed  stone  is  used  instead  of  saad,  the  work  will 
more  nearly  resemble  natural  stone,  A  common  method  employed 
in  facing  concrete  is  to  provide  a  piece  of  thin  sheet  metal  of  conven- 
ient length  and  about  8  or  10  inches  wide.  To  this  pieces  of  angle 
iron  are  riveted,  so  that  when  placed  next  to  the  mold  a  narrow  space 
is  formed  in  which  the  cement  mortar  is  placed  after  the  concrete  his 
been  deposited  behind  it  (fig.  1).  The  metal  plate  is  then  withdrawu 
and  the  concrete  well  tamped  The  concrete  and  facing  mortar  mud 
be  put  in  at  the  same  time  so  (hat  they  will  set  together.  If  the  con- 
crete is  fairly  rich  a  smooth  surface  can  usually  be  produced  without 


Fto.  1.^ — ShMt-mcMI  piste  ased  In  facing:  concrete, 

a  facing  of  mortar  by  working  a  spade  up  and  down  between  the 
concrete  and  inner  face  of  the  mold,  thus  forcing  the  larger  piece 
of  the  aggregate  back  from  the  surface. 

WOOD  FOB  TOBHB. 

Lumber  used  in  making  forms  for  concrete  should  be  dressed  os 
one  side  and  both  edges.  The  expansion  and  distortion  of  the  wood 
due  to  the  absoriition  of  water  from  the  concrete  fre<iuently  make  it 
difficult  to  produce  an  even  surface  on  the  work,  and  unless  the  forms 
are  accurately  fitted  together  more  or  less  water  will  find  its  way  cot 
through  the  cracks,  carrying  some  of  the  cement  with  it.  A  method 
nometimes  adopted  to  minimize  the  effect  of  expansion  is  to  bevel 
ODe  edge  of  each  board,  allowing  this  edge  to  crush  against  tb>' 


square  edge  of  the  adjacent  board  wlien  expansion  takes  plac-e.  Iii> 
die  case  of  a  wooden  core  or  inside  mold,  expansion  must  always  ba 
taken  into  consideration,  for  if  neglected  it  may  cause  cracks  or  com- 
plete rupture  of  the  concrete.  Sharp  edges  in  concrete  are  easily, 
chippi'd  and  should  be  avoided  by  placing  triangular  strips  in  th« 
"  comers  of  molds.  To  prevent  cement  from  sticking  to  the  forma 
they  may  1w  given  a  coating  of  soft  soap  or  be  lined  with  paper. 
Thia  greatly  facilitates  their  removal  and  enables  them  to  be  \v. 
again  with  but  little  scraping.  A  wire  brush  answers  best  for  dean- 
ing  the  forms. 

COHCEETE  SIDEWALKS. 

A  useful  and  comparatively  simple  application  of  concrete  is  in. 
the  construction  nf  sidewalks,  for  which  purpose  it  has  been  used 
with  marked  success  for  a  number  of  yeiirs. 

EXCAVATION  AliTD  PREPAJLATION  OF  BUBGHADE. 

The  ground  is  excavated  to  subgrade  and  well  consolidated  by 
ramming  to  prepare  it  for  the  subfoundation  of  stone,  gravel,  or 
cinders.  The  depth  of  excavation  will  depend  upon  the  climate  and 
nature  of  the  ground,  being  deeper  in  localities  whei-e  heavy  frosts 
occur  or  where  the  ground  is  soft  than  in  climates  where  there  i 
:frosts.  In  the  former  case  the  excavation  should  1»  carried  to  a  depth 
of  1"2  inches,  whereas  in  the  latter  from  4  to  fi  inches  will  be  sufficient. 
!No  roots  of  trees  should  be  left  iibox'c  subgrade, 

THE  BnBFOUNDATIOr. 

The  snbfoundation  consists  of  a  layer  of  loose  material,  such  as 
broken  stone,  gravel,  or  cinders,  spread  over  the  subgrade  and  well 
tamped  to  secure  a  firm  base  for  the  main  foundation  of  concrete 
■which  is  placed  on  top.  It  is  most  important  that  the  subfoundstion 
be  well  drained  to  prevent  the  accumnlation  of  water,  which,  upon 
freezing,  would  lift  and  crack  the  walk.  For  this  purpose  it  is  well 
to  provide  drain  tile  at  suitable  points  to  carry  off  any  water  which 
may  collect  under  the  concrete.  An  average  thickness  for  suhfoundE' 
tion  is  4  to  (i  inches,  ahhougii  in  warm  climnte-*,  if  the  ground 
firm  and  well  drained,  the  subfoimdation  may  be  only  2  to  3  inches 
thick  or  omitted  altogether. 

THB   POmrDATIOH. 

The  foundation  consists  of  a  layer  of  concrete  deposited  on  the  | 
siibfoundation  and  carrying  a  surface  layer  or  wearing  coat  of  c 
ment  mortar.  If  the  ground  is  firm  and  the  subfoundation  well  I 
rammed  in  place  and  properly  drained,  great  strength  will  not  be  I 
required  of  the  concrete,  which  may.  in  such  cases,  be  mixed  in  about  i 
the  proportions  l-3-(i.  and  n  depth  of  only  3  to  4  inches  will  be  re- J 


l-i^red.     Portland  cement  should  be  used  and  stone  or  graTel  ninler 
inch  in  size,  the  concrete  V)einf>;  mixed  of  medium  consistencT,  •« 

,8t  moisture  will  show  on  the  snrfaee  without  exoe^ive  tarapinp. 

THE  TOP   DBESSING   OB   WEABXNO   S17KFACE. 

To  give  B  neat  appeariince  to  the  finished  walk,  a  top  dressing  of 
Senient  mortar  is  spread  over  the  concrete,  wuU  worked  in,  aiid 
■ought  to  a  perfectly  smooth  surface  with  straightedge  and  fl»L  I 
jThis  mortar  should  be  mixed  in  the  proportion  1  part  cement  Id  3 
I  parti;  sand,  sharp  coai-se  saud  or  screenings  below  one-fourth  inch  of  , 
1  some  hard,  tough  rock  l>eing  used.  The  pnictici'  of  itiuking  the  om 
I  Crete  of  naturiil  cement  and  the  wearing  surface  of  Portland  i^  ivit 
1  to  be  commended,  owing  to  a  tendency  for  the  two  to  sejiarate.  1 
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DETAILS   OF   OONSTBTTCTION. 


A  cord  stretched  between  stakes  will  serve  as  a  guide  in  excavatin?. 
■  after  which  the  bottom  of  the  trench  is  well  consolidaf^d  by  mmming. 
[  any  loose  material  below  stibgrade  being  replaeeil  by  sand  w 
[  gravel.  The  material  to  form  the  subgrade  is  then  spreud  over  (bs 
I  bottom  of  the  Irench  to  the  desired  thickness' and  thoroughly  cnra- 

'  pacted.     Next,  stakes  are  driven  along  the  ijides  of  the  walk,  spacwl  i 

^L  to  C  feet  apart,  and  their  tops  miule  even  with  the  finished  surface  »( 
^ft  the  walk,  which  should  have  a  transverse  slope  of  one-fourth  incli  *•• 
H  the  foot  for  drainage,  Wooden  stripH  at  least  U  inches  thick  and  "' 
W  suitable  depth  are  nailed  to  these  .stakes  to  serve  as  a  mold  for  ih" 
Z  concrete.  By  carefully  adjusting  these  strips  lo  the  exact  height  iif 
^^^the   stakes   they   may   be    used   as   guides   for   the   stniightedgi'  in 


IvldlDft  walk 


leveling  off  the  concrete  and  wearing  surface.  The  sabfoundation  i 
well  sprinkled  to  receive  the  concrete,  which  is  deposited  in  the  usi 
tnaiiner,  well  tamped  behind  a  board  set  vertically  across  the  trend 
and  leveled  off  with  a  straightedge  iis  thown  in  fig.  2,  leaving  c 
half  to  1  inch  for  the  wearing  surface.  Tliree-eightha  inch  sai 
joints  «re  provided  bI  intervals  of  6  to  8  feet  lo  prevent  expansion 
cracks,  or,  in  case  of  settlement,  to  confine  the  cracks  to  these  joints. 
This  is  done  either  by  depositing  the  concri-tc  in  si'clinns,  or  by 
dividing  it  into  such  sections  with  a  spade  when  soft  and  filling  the 
joints  with  sand.  The  location  of 
each  joint  is  marked  on  the  wooden 
frame  for  future  reference. 

Care  must  be  exei-riaed  to  prevent 
sand  or  any  other  matei'ial  from 
being  dropped  on  the  concrete,  and 
thus  preventmg  a  proper  union  with 
the  wearing  surface.  No  section 
should  be  left  partially  completed  to  be  finished  with  the  next  hatch 
or  left  until  the  following  day.  Any  concrete  left  after  the  com- 
pletion of  a  section  sliould  be  mixed  with  the  next  batch. 

It  is  of  the  utmost  importance  lo  follow  up  closely  the  concrete  work 
with  the  top  dressing  in  order  that  the  two  may  set  together.  This 
top  dressing  ehoidd  be  worked  well  over  the  concrete  with  a  trowel, 
jind  leveled  witli  a  straightedge  (tig.  2)  to  secure  an  even  surface. 
Upon  the  thoroughjie-ss  of  this  operation  ofteji  depends  the  success  or 
failure  of  the  walk.  Kiiice  a  good  bond  between  the  wearing  surface 
and  concrete  bane  is  absolutely  essential.  The  mortar  should  1>g  mixed 
rather  stiff.  As  soon  as  the  him  of 
water  begins  to  leave  the  surface, 
a  wooden  float  is  used,  followed  up 
by  a  plasterer's  trowel,  the  opera- 
tion being  similar  to  that  of  plas- 
tering a  wall.  The  floating,  though 
necessary  to  give  a  sm<K)th  surface, 

ri'.,  ^.— ii,.,i  ,is^,j   [n  roun<]iOK  fatf.'B.  ^,^jj^    jj    COUtiniH'd    tOO    loHg,    bring 

a  thin  layer  of  neat  cement  to  the  surface  and  probably  cause  the  walk 
to  tTack. 

The  surface  is  now  divided  into  sections  by  cutting  entirely  through, 
exactly  over  the  joints  in  the  concrete.  ITiis  is  done  with  a  trowel 
guided  by  a  straightedge,  after  which  the  edges  are  rounded  off  with 
n  special  tool  called  a  jointer,  having  a  thin  shallow  tongue  (fig.  ^). 
These  sections  may  be  subdivided  in  any  manner  desired  for  the  sake 
of  appearance. 


A  special  tool  called  an  edger  (fig.  4)  is  run  around  the  outside  ol 


,eo^ 


tlie  walk  next  to  the  mold,  giving  it  a  neat  rounded  edge.  A  tootll 
roller  (fig.  5)  having  small  projections  on  its  face  is  frequently 
to  produce  slight  indentations  on  the  surface,  adding  somewhat  to  tb* 
jsppearance  of  the  walk.  The  coni]>Ieted  work  must  be  protects! 
from  the  sun  and  kept  moiat  by  sprinkling  for  several  days.  Tn 
freezing  weather  the  same  precautionis  should  be  taken  as  in  utiicr 
classes  of  concrete  work, 

CONCBETE  BASEUENT  FL00B8. 

Basement  floor.-^  in  dwolling  houses  as  a  rule  require  only  a  modenile 
degree  of  strength,  althougli  in  cases  of  very  wot  ha^>emenls,  wlicre 
water  pressure  from  beneath  has  to  be  resisted,  greater  strongtii  is 
required  tbnn  would  otherwise  \k  necessarj'.  The  subfoundation 
should  be  well  drained,  sometime 
ivquiring  the  use  of  tile  for  carry- 
ing off  the  water.  The  rules  given 
for  constructing  concrete  sidewalks 
apply  equally  well  to  basement 
floors.  The  thickness  of  th» 
Crete  foundation  is  usually  from 
to  5  inches,  according  to  strei 
desired,  and  for  averjigi'  work 
l-.'V-6  mixture  is  snflicienlly 
Expansion  joints  ai-e  fn^queiitly 
omitted,  since  the  t«uiperatun>  vari- 
ation is  less  than  in  outside 
but  since  this  omission  not  inj 
qupntly  gives  rise  to  unsi] 
cracks,  their  use  is  recommended 
all  cases.  Il  will  usually  be 
ficient  to  divide  a  i-oom  of  modi 
size  into  four  equal  sections, 
rated  by  one-half  incli  sand  joints.  The  floor  should  be  gi' 
i^light  slope  toward  the  center  or  one  corner,  with  provision  at 
lowest  point  for  cnrrvinp  "ff  any  water  thnt  may  nci'uniulate. 

CONCRETE  STABLE  FLOORS  AND  DRITEWAT8. 

Concrete  sitable  floorH  and  ilriveways  art.'  constructed  in  the  s 
general   way  a>  basement  floors  and  sidewalks,  but  with  a  thici 
foundation,  on  account  of  the  greater  strength  required.     The  foB 
dation  may  well  \>e  fi  inches  thick,  with  a  1-inch  wearing  Hurfui 
An  objection  sometimes  raised  against  concrete  driveways  is 


D  BnUlillig  aurCBCP. 


they  become  slippery  when  wet ;  but  this  fault  is  in  a  great  measure 
overcome  by  dividing  the  wearing  surface  into  Bmal!  squares  about  4 
inches  on  tlip  side,  bv  means  of  triangular  ^"ooves  three -eighths 
an  inch  deep.     This  gives  a  very  neat  appearance  and  fumiahea 
good  foothold  for  horses. 


COHCBETE  STEPS. 


I 


Concrete  may  be  advuntageoiisly  used  in  the  construction  of  steps, 
particularly  in  damp  places,  tsuch  as  areaways  and  celiarf-  of  houses; 
and  in  tlie  open,  where  the  ground  is  terraced,  concrete  steps  and 
walks  can  be  made  exceedingly  attractive  Where  the  ground  is 
fimi  it  may  be  cut  away  as  nearly  as  possible  in  the  form  of  steps, 
with  each  step  left  2  or  3  indies  below  its  finished  level.  The  slops 
are  formed,  beginning  at  the  top,  by  depositing  the  concrete  behind 
vertical  boards  so  placed 
as  to  give  the  neci-nsary 
thickness  to  ihe  risers  and 
projecting  higli  eiioufHi  to 
serve  as  a  guide  in  level- 
ing off  the  tread.  Such 
steps  may  1>p  reinforced 
where  greater  strength  i^ 
desired  or  wliere  there  is 
danger  of  n-acking,  due  in 
settlement  of  ihe  ground. 

>Vhere  the  naUire  of  th.* 
ground  wit!  not  admit  of  '^"'* 

its  being  out  away  in  the  form  of  steps, 
two  vertical  forms.  The  front  one  may  be 
the  other  should  be  a  piece  of  thin  sheet  ntetRl 
removed  after  the  earth  has  been  tampiid  in 
methwl  of  reinforcing  steps  is  to  place  a  half-int-h  steel  rod 
each  corner,  and  thread  these  with  quarter-inch  tikIs  Iwnt  to  tlie 
sha)M>  of  the  steps,  as  shown  in  fig.  0,  the  liiHer  Ijeing  plaeed  about 
2  feet  apart.  For  this  claan  of  work  a  rich  Portland  ccmctif  con- 
crete is  recommended,  with  Ihe  use  of  stone  or  gravel  under  one-half 
inch  in  size.  Steps  may  be  given  a  liiilf-inch  wearing  mirfaoe  of 
cement  mortar  mixed  in  the  proportion  I  part  cernt-nl  to  2  par1»<  >«nd. 
TTiis  system,  as  well  as  many  others,  is  well  adapted  for  utairwayB  in 


ai'e  moldtvj  1 
II  smooth  Imard,  but 
,  which  is  more  easily 
liehind   it.     A  simple 


20 
EEINFOECED  COKCEETE  FEKCE  POSTS. 

COMPABISON  OF  DIFFERENT  POST  MATEBIAIJ3. 

There  is  a  constantly  increasing  demand  for  some  form  of  foice 
post  which  is  not  subject  to  decay.  The  life  of  wooden  posts  is 
very  limited,  and  the  scarcity  of  suitable  timber  in.  many  localities  has 
made  it  imperative  to  find  a  substitute.  A  fence  post,  to  prove 
thoroughly  satisfactory,  must  fulfill  three  conditions:  (1)  It  must 
be  obtainable  at  a  reasonable  cost;  (2)  it  must  possess  sufficient 
strength  to  meet  the  demands  of  general  farm  use;  (3)  it  must 
not  be  subject  to  decay  and  must  be  able  to  withstand  successfully 
the  effects  of  water,  frost,  and  fire.  Although  iron  i>osts  of  various 
designs  are  frequently  used  for  ornamental  purposes,  their  adop- 
tion for  general  farm  use  is  prohibited  by  their  excessive  cost.  Then, 
too,  iron  posts  exposed  to  the  weather  are  subject  to  corrosion,  to 
prevent  which  necessitates  repainting  from  time  to  time,  and  this 
item  will  entail  considerable  expense  in  cases  where  a  large  number 
of  posts  are  to  be  used. 

At  the  present  time  the  material  which  seems  most  nearly  to  meet 
these  requirements  is  reinforced  concrete.  The  idea  of  constructing 
fence  posts  of  concrete  reinforced  with  iron  or  steel  is  by  no  means  a 
new  one,  but  on  the  contrary  such  posts  have  been  experimented  with 
for  years,  and  a  great  number  of  patents  have  been  issued  covering 
many  of  the  possible  forms  of  reinforcement.  It  is  frequently  stated 
that  a  reinforced  concrete  post  can  be  made  and  put  in  the  ground 
for  the  same  price  as  a  wooden  post.  Of  course  this  will  depend  in 
any  locality  upon  the  relative  value  of  wood  and  the  various  mate- 
rials which  go  to  make  up  the  concrete  post,  but  in  the  great  majority 
of  cases,  w^ood  will  prove  the  cheaper  material  in  regard  to  first  cost. 
On  the  other  hand,  a  concrete  post  will  last  indefinitely,  its  strength 
increasing  with  age,  whereas  the  wooden  post  must  be  replaced  at 
short  intervals,  probably  making  it  more  expensive  in  the  long  run. 

In  regard  to  strength,  it  must  be  borne  in  mind  that  it  is  noi 
practicable  to  make  concrete  fence  posts  as  strong  as  wooden  posts 
of  the  same  size;  but  since  wooden  posts,  as  a  rule,  are  many 
times  stronger  than  is  necessary,  this  difference  in  strength  should 
not  condemn  the  use  of  reinforced  concrete  for  this  purix)se.  More- 
over, strength  in  many  cases  is  of  little  importance,  the  fence  being 
used  only  as  a  dividing  line,  and  in  such  cases  small  concrete  posts 
provide  ample  strength  and  present  a  very  uniform  and  neat  ap- 
pearance. In  any  case,  to  enable  concrete  posts  to  withstand  the 
iOads  they  are  called  upon  to  carry,  sufficient  strength  may  be  secured 
by  means  of  reinforcement,  and  where  great  strength  is  required  this 

285 


may  be  obtained  by  using  a  larger  post  wilh  a  greater  proporlion  of 
metal  and  well  braced,  as  is  usual  in  such  cases.  In  point  of  dura- 
bility, concrete  is  iinsurpossed  by  any  material  of  construction.  It 
offers  a  perfect  protection  to  the  nietal  reiuforcejiii'nl  and  is  not 
itself  affected  by  exposure,  so  that  a  post  constructed  of  concrete  rein- 
(ciiTed  with  steel  will  last  indefinitely  and  require  no  attention  in  the 
way  of  repairs. 

BEINTOIlCEHEirT. 

No  form  of  wooden  reinforcement,  cither  on  the  surface  or  within 
the  post,  can  be  recommended.  If  on  the  surface,  the  wood  will  soon 
decay,  and  if  a  wooden  core  is  used  it  will  in  all  probability  swell  by 
the  absorption  of  moisture  and  crack  the  post.  The  use  of  grdvan- 
ized  wire  is  sometimes  advocated,  but  if  the  post  is  properly  con- 
structed and  a  good  concrete  used,  this  precantion  against  rust  will  be 
Qiutecessar^',  since  it  has  been  fully  demonstrated  by  repeated  tests 
that  concrete  protects  steel  perfectly  against  rust.  If  plain,  smooth 
wire  or  rods  are  used  for  reinforcement  they  should  lie  bent  over  at 
the  ends  or  looped  to  prevent  slipping  in  the  concrete.  Twisted 
fence  wire  may  usoally  be  obtained  at  a  reasonable  cost  and  is  very 
well  suited  for  this  purpose.  Barbed  wire  has  been  proposed  and  is 
sometimes  used,  although  the  barbs  make  it  extremely  difficult  to 
handle.  For  the  sake  of  economy  the  smallest  amount  of  metal  con- 
sistent with  the  desired  strength  must  be  used,  and  this  requirement 
makes  it  necessary  to  place  the  reinforcement  near  the  surface,  where 
its  strength  is  utilized  to  greatest  advantage,  with  only  enough  con- 
crete on  the  outside  to  form  a  protective  covering.  X  reinforcing 
member  in  each  comer  of  the  post  is  probably  the  most  efficient 
Eirrangement. 

OONCBEIE  FOB  FENCE  POSTS. 

The  concrete  should  he  mixud  with  Portland  cement  in  about  the  pro- 
portion l-2^-.5,  broken  stune  or  gravel  under  one-half  inch  being  used. 
In  cases  where  the  aggregate  contains  pieces  smaller  than  one-fourth 
inch,  less  sand  may  be  used,  and  in  some  cases  it  may  be  omitted  alto- 
gether. A  mixture  of  medium  consistency  is  recommended  on  the 
ground  that  it  fills  the  molds  better,  and  with  less  tamping  than  if 
mixed  quite  dry. 

UOLDS  FOB  FENCE  POSTS. 

Economy  points  to  the  use  of  a  tapering  post,  which,  fortunately, 
offers  no  difficulties  in  the  way  of  molding.     All  things  considered 
wooden  molds  will  be  found  most  suitable.    They  < 
quickly  made  in  any  desired  size  and  form.     Posts 
either  in  a  vertical  or  horizontal  position,  the  lal 
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I 

hey  can  be  easily  and     M 
Posts  may  be  molded    fl 


pier  and  better  method.  If  molded  vertically  a  wet  mixture  ii 
iie<:e«Hari',  i-equiriiig  a  lunger  time  to  set,  with  tlie  consequent  dclij 
in  removing  the  molds.  Fig.  7  shows  a  simple  mold,  which  ha^  be«o 
used  with  satisfactory  results  in  this  laboratory.  This  amid  his 
a  capacity  of  four  jxjsts,  bnt  larger  molds  could  easily  be  niaiie 
on  the  same  principle.  It  consists  of  two  end  pieces  (a)  currying 
lugs  {ft)  between  which  are  inserted  strips  (r).  The  several  parts 
are  held  together  with  hooks  and  eyes,  as  shown  in  fig.  7.  T"  pn-- 
vent  any  bulging  of  the  side  strips  they  are  braced,  as  illustml 
Drc^Red  lumi>or  at  least  1  inch  thick,  and  preferably  1  j  inches,  slmuM 
be  used.  In  fig.  7  the  post  measures  fi  by  R  inches  sit  the  bottom. 
3  inches  at  the  top,  and  7  feet  in  length,  having  two  purallel  -i 


Tf  il  i.s  desired  to  liave  the  posts  square  »l  both  ends  the  mold  iiiu« 
be  arranged  as  in  fig.  8.  This  latter  form  of  post  is  not  as  tdrouj 
us  thf  former,  but  retiuirofi  less  concrete  in  its  eon  struct  ion.  Oreal 
care  in  tamping  is  necessary  to  insure  the  corners  of  the  mold  twiii^ 
well  filled,  and  if  this  delail  is  not  carefully  watched,  the  UK»(al.  tw- 
ing  exposed  in  place-,  will  lie  subject  to  rust. 

H  ATTACHINO  FENCE  WIRES  TO  POSTS. 

Various  devii'c.s  have  been  suggested  for  attaching  fence  wir*-^  to 
Ihe  posts,  the  object  of  each  bi'ing  to  secure  a  simpU-  and  |>ermatiwil 
fastenar  or  one  admitting  of  aaay  renewal  at  any  time.     Prububty 


nothing  will  answer  the  purpose  better  than  a  long  staple  or  benti 
wire  vrell  i-mbedded  in  the  concrete,  being  twisted  or  bent  at  the  e 
to  prevent  extraction.    Galvanized  metal  must  be  used  foj-  fastenei 
since  they  are  not  protected  by  the  concrete.     A  piece  of  email  flexi 


poiiti  with  ronr  taperliif;  Bide*. 

ble  wire,  about  2  inches  in  length,  threading  the  staple  and  twiste 
several  times  with  n  pair  of  pliers,  holds  the  line  wire  in  positioiil 
(fig.9)- 

MOLDINO  AND  Cimiiro  POSTS. 

For  the  proper  method  of  mixing  L-oncrete  see  i>age  10.  It  is  reo-fl 
(Kuraended  that  only  so  much  con- 
crete be  mixed  at  one  time  as  can  Iw 
used  befon^  it  lK>gins  to  harden;  but 
if  an  unavoidable  delay  prevents  Ihe 
post£  being  molded  until  after  the 
concrete  has  begun  to  set,  it  is 
thought  that  a  thorough  reguging 
with  sufficient  water  to  restore  nor- 
mal ciiQsistency  will  pii-vent  uny 
appreciable  loss  of  strength,  though 
the  concrete  may  have  been  standing 

one  or  two  houi"s.     In  using  a  mold     fio.  ».— DetMii  ahowtDg  method  «( a 
similar  to  those  illustrated  in  figs.  7  ia«iiina  wire  lo  pobi 

and  8*,  it  is  neces.sary  to  provide  a  perfectly  smooth  and  even  platform  • 
of  a  size  depending  upon  the  number  of  posts  to  be  molded.  A  cement 
floor  if  accessible  may  be  used  to  advantage.  The  molds  when  in 
place  are  given  a  thin  coating  of  soft  soap,  the  platfonn  or  cement 


(or  serving  as  bottom  of  mold  being  treated  in  the  snme  way.    AKiut 
B.)  inches  of  concrete  is  spread  evenly  over  the  bottom  and  carefiill^p 
mped,  so  as  to  reduce  it  to  a  thickness  of  about  1  inch.     A  piece  of 
lard  cut  as  in  fig.  T  will  be  found  useful  in  leveling  off  the  concrete 
0  the  desired  thicJmess  before  tamping.     On  top  of  Ibis  layer  two  re- 
inforcing members  are  placed  about  1  inch  from  the  side-s  of  the  nrnlA 
Tlif  molds  are  then  filled  and  tamped  in  thin  layers  to  the  level  of  rhe 
other  two  reinforcing  members,  Ihe  fasteners  for  fence  wires  being 
insserted  during  the  operation.     These  reinforcing  meml»ers  are  ad- 
justed aa  were  the  fir.st  two,  and  the  remaining  1   inch  of  concrete 
tamped  and  leveled  off,  ihua  completing  the  post  so  far  as  moldinfr  i* 
-concerned.     To  avoid  .sharp  etlges  which  are  easily  chipped  triangular 
tstrips  may  be  placed   in  the  bottom  of  mold  along  tlie  sides,  unil 
when  the  molds  have  been  filled  and  tamped,  similar  strips  mav  be 
inserted  on  top.     The  top  edges  may  be  beveled  with  a  trowel  or  l>.v 
running  an  edging  tool  having  a  triangiilar  projection  on  its  botlnm 
along   tlie   edges.     Such    a   tool   is 
shown  in  fig.  10  an<l  can  easily  i» 
made  of  wood  or  metal.     It  is  not 
necessary  to  carry  the  Ijevel  Iwtow 
the  ground  line. 

The  ends  and  sidi»  of  the  mold 
may  be  removed  after  twenty-four 
hours,  but  the  posts  bihonld  not  be 
handled  for  at  least  one  week,  dar 
l^ing  which  lime  they  must  be  well  sprinkled  several  times  daily  twl 
protected  from  sun  and  wind.  The  intermediate  stripe  may  be  am- 
fully  withdrawn  at  the  end  of  two  or  three  days,  but  it  is  bettor  to 
leave  them  in  jilace  until  the  po.sts  are  moved.  Although  a  post  IMJ 
be  hard  and  apparently  strong  when  one  week  old,  it  will  nol  attain 
its  full  strength  in  that  length  of  time  and  must  be  handled  with  th« 
utmost  care  to  prevent  injury.  Carelessness  in  handling  grw-ii  pww 
frequently  results  in  the  formation  of  fine  cracks,  which,  though  un- 
noticed at  the  time,  ^ve  evidence  of  their  presence  later  in  the  failtut 
of  the  post. 

Posts  sliould  bo  allowed  to  cure  for  at  least  sixty  days  before  being 
placed  in  Ihe  ground,  und  for  this  purpose  it  is  recommendiid  tli«t 
when  moved  from  the  molding  platform  they  be  placed  upon  i 
smooth  bed  of  moist  sand  and  protected  from  the  siin  until  th^)^ 
oughly  cnivd.  During  this  period  they  slionid  receive  a  thoruugb 
^_  drenching  at  least  once  a  day. 

^^L    The  life  nf  Ihe  molds  will  depend  upon  llie  care  with  which  tlw; 
^^nre  handled.     A  coating  of  mineral  oil  or  shellac  may  lx>  used  instead 


beveling  edges  of 


soap  to  prevent  the  cement  froDi  sticking  to  the  forms.  As  sooii 
the  molds  are  removed  they  tihoiild  be  cleaned  with  a  wire  brush 
!ore  being  used  again. 

The  cost  of  reinforced  concrete  fence  post-s  depends  In  each  case 
>n  the  cost  of  labor  and  materials,  and  must  necessarily  vary  in 
ferent  localities.  An  estimate  in  any  particular  case  ran  be  made 
follows :  One  cubic  yard  of  concrete  will  make  20  posts  measuring 
idles  by  6  inches  at  bottom.  0  inches  by  3  inches  at  top,  and  7  feet 
g,  and  if  mixed  in  the  pruportions  1-2^-5,  reipiires  approxi- 
tely— 

l.Ifl  barrels  of  cement,  at  $2 ?a.  ;J2 

rcuhlf  yurU  at  suind.  (il  TS  feiits -33 
cubic  yard  of  gruTel,  at  75  ceuta,- .  6» 
MnterialH  for  1  cubic  yanl 


Concrete  for  oue  pi>Ht .  IT 

28  feet  of  O.lO-lncU  ateel  wire,  at  3  cents  per  pound .0« 

Total  cost  of  concrete  aad  metal  for  one  poat .23 

Po  this  must  be  added  the  cost  of  mixing  concrete,  molding  and 
idling  posts,  nnd  the  cost  of  molds,  an  addition  which  should  not 
»ny  case  exceed  7  cents,  making  a  total  tif  30  cents  per  post. 

CONCRETE  BTTILDINO  BL0CK8. 

[Concrete  building  blocks,  or  cement  blocks,  as  they  are  frequently 
led,  are  more  extensively  used  now  than  ever  before.  These  blocks 
i  molded  hollow  primarily  to  reduce  their  cost,  but  this  hollow  con- 
Tiction  serves  other  useful  purposes  at  the  same  time.  The  finida- 
intal  principles  governing  ordinary  concrete  work,  so  far  as  pro- 
rtioning  and  mixing  materials  is  concerned,  apply  equally  well  to 
a  manufacture  of  building  blocks,  and  it  should  he  borne  in  mind 
it  strength  and  durability  can  not  be  attained  by  the  use  of  any  ma- 
ine  unless  the  cement,  sand,  and  aggregate  arc  of  good  quality, 
operly  proportioneil,  and  well  mixed.  The  aggi'cgutc  for  blocks  of 
dinary  size  should  l)e  crushed  stone  or  gravel  not  larger  than  one- 
Jf  inch.  One  of  the  chief  tausew  of  complaint  against  the  concrete 
iildtng  block  is  its  porosity,  but  this  defect  is  in  a  gi-eat  measure  due 
the  fact  that  in  an  endeavor  to  economize,  too  little  cement  is  fre- 
lently  used.  It  is  not  unusual  to  give  the  blocks  a  facing  of  cement 
)rtar  consisting  of  about  2  parts  sand  tn  1  of  cement,  while  the  body 
the  block  is  composed  of  a  concrete  of  sufficient  strength,  though  not 
pervious.  This  outside  layer  of  mortar  adds  practically  nothing  to 
i  strength  of  the  block,  and  is  used  simply  to  give  a  uniform  sur- 
>a  and  to  render  the  face  of  the  wall  more  nearly  impervious  to 
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It  would  not  be  practicable  as  a  rule  to  attempt  the  manufacture  d 
concrete  blocks  without  one  of  the  many  forms  of  molding  machines 
designed  for  the  purpose,  nor  would  it  be  economical  to  purchase  ?u(4 
a  machine  unless  a  sufficient  number  of  blocks  were  required  to  justify 
such  an  outlay.  Blocks  in  almost  any  desired  shape  and  size,  wi4 
either  plain  or  ornamental  faces,  may  be  obtained  on  the  maiiet,  and 
in  the  great  majority  of  cases  it  is  best  to  buy  them  from  some  reliable 
firm.  Among  the  advantages  claimed  for  hollow  concrete  block  con- 
struction may  be  mentioned  the  following: 

(1)  Hollow  block  construction  introduces  a  saving  of  materiil 
over  brick  or  stone  masonry. 

(2)  The  cost  of  laying  concrete  blocks  is  less  than  for  brickwort 
This  is  due  to  the  fact  that  the  blocks,  being  larger,  require  a  moch 
smaller  number  of  joints  and  less  mortar,  and,  being  hollow,  are  of 
less  weight  than  solid  brickwork. 

(3)  A  wall  constructed  of  good  concrete  blocks  is  as  strong  of 
stronger  than  a  brick  wall  of  equal  thickness. 

(4)  Concrete  blocks,  being  easily  molded  to  any  desired  form,  wiD 
prove  to  be  a  far  more  economical  building  material  than  stone,  whidi 
has  to  be  dressed  to  shape. 

(5)  Experience  has  proved  concrete  to  be  a  most  excellent  fire- 
resisting  material. 

(6)  Concrete  blocks,  being  hollow,  tend  to  prevent  sudden  changes 
of  temperature  within  a  house,  making  it  cool  in  sunmier  and  easily 
heated  in  winter. 

(7)  The  hollow  spaces  provide  an  easy  means  for  running  pipes 
and  electric  wires.  These  spaces  may  also  be  used  wholly  or  in  part 
for  heating  and  ventilating  flues. 
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TB8T8  OF  OOHCRETE  FEHOE  POSTS. 

In  the  summer  of  1904  a  number  of  reinforced  concrete  fence  j^osts 
ere  made  for  experimental  purposes,  with  a  view  to  deterniiiiing 
leir  adaptability  for  general  iLse.  These  posts  were  made  both  with 
nd  without  reinforcement,  and  tested  at  the  age  of  90  days.  The 
einforcement,  ranging  from  0.27  per  cent  to  1.13  per  cent,  consisted 
d  four  round  steel  rods,  one  in  each  corner  of  post  about  1  inch  from 
ihe  surface,  the  posts  having  a  uniform  cross-section  of  0  by  (>  inches, 
the  posts  were  molded  in  a  horizontal  position,  as  this  was  found  by 
lial  to  be  more  satisfactory  than  molding  them  vertically. 

The  concrete  was  mixed  moderately  soft,  crushed  stone  between 
I  inch  and  one-fourth  inch  and  gravel  under  three-fourths  inch 
fcring  used  as  aggregate.  River  sand,  fairly  clean  and  sharp,  was 
■Baployed  with  Portland  cement.  The  posts  were  tested  as  beams 
ilpported  at  both  ends  and  loaded  at  the  center,  with  spans  varying 
l^Om  4  feet  to  5  feet  0  inches.  An  attempt  was  made  to  prevent  slip- 
^iug  by  providing  the  reinforcing  rods  with  collars  and  set  screws 
t  the  ends,  but  in  every  case,  with  but  two  exceptions,  the  rods  slipped 
ilder  a  comparatively  light  load,  thus  showing  the  necessity  for  some 
►rm  of  mechanical  bond.  As  would  be  expected,  those  posts  which 
ere  not  reinforced  possessed  very  little  streaigth. 

A  series  of  tests  were  made  with  sheet-iron  reinforcement,  in  the 
fcrm  of  round  and  square  pipes,  embedded  in  the  posts,  but  these 
ists,  though  developing  considerable  strength,  proved  less  econom- 
al  than  those  reinforced  with  plain  rods,  and  at  the  same  time  were 
ss  simple  in  construction.  The  results  of  these  tests,  as  recorded  in 
able  I,  do  not  properly  represent  the  strength  of  similar  posts  in 
hich  some  form  of  mechanical  bond  is  provided  to  develop  the  full 
rength  of  the  reinforcement. 
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Table  l.—ShovHng  reiulU  of  preliminary  teatt  of  reinforced  concrete  fenoepM. 
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In  order  to  obtain  more  data  on  the  subject,  this  investigation  his 
been  supplemented  by  a  second  series  of  tests,  the  results  of  which 


Tm  the  subject-matter  for  the  sections  on 
«  expressed  numerically  in  Table  II. 

Table  II. — Showinff  the  gtrength  of  rcinfoix'i 


concr<'te  fence  posts  and 
(/  Cfjnvrete  (i'Ht)«  post*. 


Kind  ot  reinforce- 


■ectlinul    Load 


DrmwiiBtee]  roda. 


TwiBtedfoDin 


Barbed  wire.. 


Twisted  luioe  wire. 


lent  load     ,^, 


Ponn  ot  reintoro 


Tested  b]r  impMot . . 


In  these  tests  it  was  decided  to  make  the  posts  taporing  in  order  to 
onomize  material  and  reduce  their  weight.  For  the  concrete,  Port- 
nd  cement,  river  sand,  and  gravel  were  used  in  the  proportion 
■3i-5.  measured  by  volume,  the  gravel  being  screened  below  one- 
ilf  inch.  Sufficient  water  was  used  in  mixing  to  produce  a  plastic 
ass,  requiring  only  a  moderate  degi-ee  of  tamping  to  bring  water 
the  surface.  The  posts  were  molded,  as  described  on  page  23, 
ipt  under  wet  burlap  for  four  weeks,  and  tested  at  the  end  of  sixty 
lys.  The  reinforcing  members  were  placed  in  the  corners  of  the 
lets  about  1  inch  from  the  surface,  being  looped  and  bent,  as  indi- 
ted in  Table  II,  These  posts  were  not  designed  with  a  view  to  de- 
Joping  the  ultimate  compressive  strength  of  the  concrete,  but  where 
■enter  strength  is  necessary  it  may  be  obtained  at  small  expense  by 
creusing  the  percentage  of  reinforcement.     It  is  important  that  a 


fairlv  rich  concrete  should  be  used  in  all  cAses  to  enable  the  po 
stand  exposure  and  to  prevent  chipping. 

In  these  tests,  as  in  those  previously  described,  the  object  v 
determine  what  transverse  load,  applied  at  a  point  4  feet  aboi 
ground  line,  would  be  sufficient  to  crack  the  poet,  as  well  as  the  : 
mum  load  which  could  be  sustained.  Accordingly  the  posts 
supported  and  loaded,  as  illustrated  in  figure  11,  from  whi 
is  evident  that  the  reaction  at  R  repn 
T  the  equivalent  transverse  load  at  the  e 

] is j     a  4-foot  cantilever,  corresponding  t 

\  /vl  I'f       "^       applied  load  W  at  A,  which  is  suppot 

.  be  the  ground  line,  near  which  point 

Flo.  11,— Method  of  (BBtinK    ,ire  occurrcd  in  every  case  except  p05 

pua  B  no  w  s  c  oa  s,  ^^  which  sheared  along  the  neutral 
All  of  these  posts  measured  6  by  6  inches  at  the  bottom  and  fi 
inches  at  the  top,  except  Nos.  29,  30,  31,  32,  33,  and  34,  which 
6  by  C  inches  at  the  bottom  and  3  by  3  inches  at  the  top.  It  w 
noticed  that  the  saving  in  concrete  introduced  in  the  construcfi 
these  posts  is  accompanied  by  a  marked  decrease  in  strength  a^ 
pared  with  the  other  posts  similarly  reinforced.  It  would  als 
pear  that  the  twisted  wire  has  a  slight  advantage  over  the  b 
wire  as  a  reinforcing  material,  par- 
ticularly when  two  wires  ai-e  used 
in  each  corner  of  the  post. 

As  stated  on  page  20,  it  is  im- 
practicable to  make  a  reinforced 
concrete  fence  post  as  strong  as  a 
wooden  post  of  the  same  size,  and 
this  is  more  especially  tnie  if  the 
post  has  to  withstand  the  force  of 
a  sudden  blow  or  impact.  In 
order  to  study  the  behavior  of 
these  posts  under  impact,  a  number 
of  them  were  braced,  as  illustrated 
in  figure  12,  and  subjected  to  the 
Mows  of  a  50-pound  bag  of  gravel, 
suspended  from  above  by  a  9- foot 
rope.  The  first  blow  was  delivered  by  deflecting  the  baft  so 
give  it  a  vertical  drop  of  I  f(K>t,  and  for  each  successive  blow  the 
T»«s  increased  1  foot.  None  of  the  posts  showed  any  sign  of  fi 
ailder  the  first  blow.  Posts  Nos.  14  and  20  cracked  under  the  si 
U«w,  and  failed  under  the  tliird.  Pest  No.  6  cracked  nnder  tit 
IfA  Uow,  which  crack  opened  under  the  third  blow,  cuisi 
deflection  of  5  inches.     Posts  Nos.  7  and  8  each  deve. 
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crack  under  the  second  blow,  but  showed  no  further  signs  of  weak- 
iss  after  the  fifth  blow,  other  than  a  slight  opening  of  the  initial 
Bck.     In  each  case  the  only  crack  developed  was  at  point  ^4.     Posts 

7,  and  8,  which  cracked  but  did  not  fail  under  the  impact  test,  were 
LFther  tested,  as  indicated  in  figure  13,  by  raising  the  small  oud  and 
lowing  them  to  drop  from  successive  heights  at  1,2,  .3,  and  4  fe<»t. 
nder  this  test  a  number  of  cracks  developed,  but  in  no  case  did  the 
dnforcement  fail. 

Although  it  might  appear  from  these  results  that  posts  as  here 
Mcribed      have      hardly      enough 
rength    to    recommend    them    for  *'**-^"^"*-. 

sneral  use,  it  should  be  remembered  *""-.""--, 

fcat  in  many  cases  fence  posts  are  "*-.J""-^^ 

zst  subjected  to  impact,  and  it  may         pprr 
rove    more   economical    to    replace  1:^1 

•om  time  to  time  those  which  fail  in     fig.    la. 
us  way  than  to  use  wooden  pasts, 
hich,  being  subject  to  decay,  must  all  be  replaced  sooner  or  later. 

RETEMPERING. 

Table  III  illustrates  the  effect  of  retempering  Portland  cement 
lortar.  The  mortars  used  consisted  of  Portland  cement  and  crushed 
uartzite  between  one  and  two  millimeters  in  size,  mixed  in  different 
roportions.  In  each  case,  after  the  initial  or  final  set  had  taken 
lace,  sufficient  water  was  added  in  retempering  to  restore  normal 
msistency.    The  briquettes  were  tested  at  the  age  of  four  months. 

Table  III. — Effect  of  retempering  on  cement  mortars. 


" .'.'•'  ?  ^  '■ '  "• '  'I  * 


717 

m. 


-Second     method    of 
posts  by  impact. 


testing 


Treatment  of  mortar. 


»rtar  made  up  into  briqaettes  immediately  after 
aixin^. 


Arerage 


Tensile  strength,  in  pounds  per  square  inch. 


Neat  ce- 
ment.i 


>rtar  allowed  to  take  initial  set.  then  broken  up 
bud  made  into  briqaettes. 


en 

5S3 
644 

(m 


Arerage 


yrtar  allowed  to  take  final  set,  then  broken  up 
kiid  made  into  briquettes. 


653 


455 
522 
525 

658 
642 


1  part  ce- 

1 part  ce- 

1 part  ce- 

ment, 1 

ment,  2 

ment,  3 

part 

parts 

parts 

sand.(> 

sand.L' 

8and.<' 

624 

527 

417 

701 

493 

385 

624 

529 

421 

581 

480 

403 

610 

492 

409 

628 


504 


407 


692 
670 
654 
676 
700 


678 


540 


527 
560 

587 
566 
668 


663 


589 
554 
559 
534 
582 


OtMl 

am 
340 
830 
358 
867 


554 


826 


402 

491 
407 
486 
531 


364 
380 
861 
315 
845 


400 


853 


*  Initial  set,  1  hour  42  minutes ;  final  set,  7  hours  15  minutes. 

*  Initial  set,  1  hour  30  minutes ;  flnnl  set.  7  hours  15  minutes. 
'Initial  set.  2  hours:  final  set.  7  houis. 

*  Initial  set,  2  hours  20  minutes :  final  set,  7  hours. 
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Fio.  14. — Diagram  showing  the  effect  of  clay  on  cement  mortars. 
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During  the  past  century  great  progr&ss  hus  bevn  made  Ui  nearly  all 
□es  uf  Hgriculturt^,  and  poultry  raising,  now  recognized  as  an  im- 
ortant  bi-aiicli  of  agricultnn%  has  advuiiceil  wilh  other  lines.  It  has 
ecome  a  trade,  an  art,  and  a  profession.  Nor  has  any  other  nation 
lade  greatej-  |>rogress  in  poultry  raising  than  has  the  United  States. 
'oultry  raising  has  been  given  abundant  space  in  our  agricultural 
ramala  and  place  in  our  leading  agricullural  colleges. 

This  articli'  deal^  entirely  and  exclusively  with  the  hat<:bing  ot 
egs.  or  incubation,  natural  and  artificial,  and  to  I>e  complete  it 
lUst  treat  of  both  the  egg  ilfielf  and  llie  means  employed  in  hatching. 

Many  farmers  regard  the  incubator  proposition  as  one  out  of  their 
.ne  of  study  and  practice.  To  them  natural  incubation  is  too  simple 
>  demand  con.sideratiou  and  artificial  incubatiou  is  too  complicated 
w  anyone  but  an  expert.  To  bring  the  farmer  into  closer  sympathy 
rith  this  article  it  may  be  well  to  state  that  the  writer  has  taken  a 
real  and  active  interest  in  the  subject  of  incubation  for  the  past 
ijrty  years;  and,  while  he  has  been  successful,  he  has  made  some 
kilures  and  mot  with  some  disappointments,  just  as  others  have 
one  and  as  many  will  do  mitil  by  study  and  practice  they  acfjuire 
lat  skill  which  after  all  is  fully  as  nfci.'ssarv  to  success  in  other  lines 
s  in  this. 

IHP0S,TA9C£  OF  TH£  IHCITBATOS. 

Pooltrj'  raising  is  one  at  the  important  features  of  farm  work- 
Tie  incubator  is  an  important  factor  in  poultrv  raising.  It  is  a 
iccess;  it  hast  come  to  stay:  and  the  time  is  not  far  distant  when  it 
ill  he  as  necessary  upon  every  farm  a,s  is  the  plow,  the  mower,  or  the 
'paralor.  It  is  a  machine  the  operation  of  which  is  simple.  It 
lUs  for  no  liard  or  heavy  manual  labor.  A  woman,  a  child,  or 
'en  a  crippled  or  invalid  member  of  the  household  may  learn  to 
pei^te  an  incubator  easily  and  successfully.  To  make  this  possible 
id  to  bring  a  practical  knowledge  of  this  subject  to  every  farmer  or 
her  interested  person  in  onr  land,  is  the  aim  of  this  article. 
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In  order  to  make  thi^  article  of  the  greatest  value  to  all,  it  mntf 
appeal  to  the  lUKDufacturers  of  incubators  as  well  as  to  the  users  of 
them.  Hundreds  of  most  excellent  incubators  are  being  made  and 
sold,  but  they  are  forced  to  compete  with  tilmoat  as  many  that  in 
inferior  and  imperfect  if  not  positively  defective.  Now,  every  impcr 
feet  Diachinu  put  out  is  a  serious  damage  to  the  incubator  bu:dne& 
The  purchaser  of  an  inferior  machine,  failing  to  secure  good  result^ 
sets  aside  his  incubator  and  informs  his  neighbors  that  artifiail 
incubation  is  a  failure.  On  the  other  hand,  the  purchaser  of  a  goad 
machine — ^ne  proiwrly  made  and  adapted  to  its  work — is  so  apt  U 
be  pleased  with  hia  success  that  he  encourages  his  friends  and  ncigji- 
bora  to  undertake  raising  chickens  with  incubators.  At  this  point  it 
seems  prn]>er  to  answer  the  question,  asked  so  frequently,  "  Is  there 

I  not  Home  danger  that  so  many  will  embark  in  this  business  that  il 
will  l)e  overdone,  and  the  markets  be  overcn>wded  with  poultry  ftnd 
«ggs*  "     Answer:    No;    the   demand   is  constantly   increasing,  ind 
more  production  will  be  followed  by  increased  consumption.     As  f«* 
as  a  regular  supply  can  be  depended  upon,  to  the  same  extent  will 
consumers  learn  to  avail  Ihcniselves  of  that  supply. 
Again,  not  everyone  who  has  gone  into  the  poultry  business  will 
remain  in  it.     Many  will  not  find   it   to  their  liking,   while  othen 
will  not  have  sufficient  energy  and  persis-tence  to  lejirii  its  detail*. 
^m    The  poultry  busine.ss  is  one  of  the  most  stable  lines  of  biisineis  in  lh« 
^h  World  to-day.     Its  products  are  always  in  demand   in  every  town 
^Kand  city  in  the  world.     No  prejudice  of  religion  or  caste  stands  io 
'        ifc*  way.     Sales  are  not  limited  as  to  locality  or  season.     When  tbc 
use  of  (he  incubator  becomes  known,  when  farmers  generally  bectniw 
acquainted  with  its  management  and  its  many  advantages,  then  will 

>(he  public  learn  that  the  supply  of  poultry  products  is  regular,  %aiL 
Uien  will  the  use  of  th<'se  products  be'  greallv  increiLsed.  ■ 


A  STUDY  OF  EGGS  FOE  IHCUBATIOH. 


First  in  order,  then,  comes  the  .study  of  the  egg  itself.  The  writ* 
doe.s  not  propose  to  enter  into  an  essay  upon  embryology.  It  will  h 
sulBcient  for  our  purpose  to  say  that  the  egg  must  be  fertile,  or  hatdl- 
able,  and  this  brings  us  at  once  to  the  subject  of  fertility. 

An  egg  receives  its  fertility  from  the  mule  bird,  but  the  condittm 
of  the  female  at  the  time  of  laying  has  much  to  do  with  the  hatching 
quality  of  the  egg.  This  should  not  be  regarded  as  a  statement  of  a 
far-fetched  notion,  but  as  a  fact  that  has  been  noted  and  demonsttateil 
lime  and  time  again  in  the  writer's  own  e.\perience,  The  laying  hw 
must  be  healthy  and  properly  fed  or  she  can  not  produce  an  ejjg 
capable  of  carrying  the  germ  to  a  successful  hatch.  Hens  kept  in 
^unhealthful  quarters  or  too  closely  confined  are  not  likely  to  lay  egg* 


Isat  will  proilui*  sti-oiig.  healthy  chickens,  if  imlwd  they  produce 

kSny  wlmlever.     Hens  Miiffering  from  disea-^e  or  infested  with  vermin 

ly  lay,  biil  e^gs  from  such  hens  will  rarely  hatt-h,  and  even  if  they  do 

Lstcb  the  chicks  will  not !»  likely  to  mature  into  vigorouH  or  growthy 

ftowls.     Hence  in  <irder  to  secure  hatchable  eggs  ihe  hens  must  ha 

&«altliy,  have  plenty  of  outdoor  exercise,  and  be  fed  upon  an  as5ort«di 

r  baionced  ration.     An  exclusive  corn  diet  will  not  make  for  fer- 

ility.     Fowls  in  confinement  must  have  a  mixed  diet  and  plenty  of  i 

Tit  and  bone,  with  meats,  clovers,  or  other  substances  in  the  line  of 

litrogenous  food.     They  must  be  kept  free  from  lice  and  must  have 

plenty  of  litter,  straw,  hay.  chaff,  or  leaves  in   which  tn  scratch. 

£5*0^8  having  free  runs  need  less  attention  to  diet  and  are  more  apt 

o   lay  fertile  eggs  than  fowls  closely  imprisoned.     Many  different 

,<l<^as  prevail  as  to  the  ninuber  of  hens  that  should  l>e  allowed  to  a 

5cx;k.     In  this  matter  mnch  deiiend;*  upon  the  breed  of  fowls,  much 

Sepends  upon  the  way  the  fowls  are  kept,  and  nnieh  depends  upon 

rheir  ages  and  condition.     One  should  exercise  some  over«iglit  as  to 

tjie  matings  of  his  fowls  and  regulate  the  size  uf  his  breeding  pens 

accordingly.     With  most  breeds  we  get  a  larger  percentage  of  fertile 

eggs  from  a  mating  of  a  numlK:i'  fi-om  ten  to  twelve  hens  to  one  cock, 

3Eggs  may  be  fairly  safe  fi-om  a  pen  of  twenty  hens  with  one  good, 

%^go^ous,  young  male  bird.     Some  advise  keeping  but  two  or  three 

Siens  with  a  cock,  but  in  the  writers  ex|>erience  such  matings  are  gen- 

virally  unsatisfactory'.     The  male  will  so  worry  and  annoy  his  small 

tfock  that  but  few  eggs  will  I>e  produced  and  few  of  them  will  be 

:fertJle,     Besides  this,  two  or  three  hens  continetl  in  this  way  are  apt 

■to   become   jealous,  nervous,   and   ([uarrel.some.     The  same  cock,   if 

^ven  a  larger  Sock,  will  keep  them  harmonious  and  contented.     With 

■Ihcse  ideas  in  mind  it  is  safe  to  recommend  that  a  breeding  pen  shall 

consist  of  from  wven  to  fifteen  hens  and  one  cock,  luid  the  latter 

uhould  be  strongly  hi-ed,  in  good  health,  and  known  to  be  vigorous. 

But  some  recommend  keeping  more  than  one  male  bird  in  a  flock. 

This  may  do,  but  where  this  is  done  it  is  wise  to  have  a  comfortable 

und  convenient  coop  in  which  to  keep  one  of  the  cocks,  and  then  by  a 

tgrstem  of  catcbir~  up  one  cock  and  releasing  the  tilher  every  night 

give  each  one  ^Iteiuately  a  day  of  rest  or  a  day   upon  the  walk. 

Another  advaitago  Jn  this  system  is  tliat  the  cock  Imn  a  chance  t(j  feed 

by  himself  part  of  the  time  and  can  bo  kept  in  a  more  thrifty  luid 

vigorous  condition  than  if  upon  the  walk  all  of  the  time. 

It  is  highly  necessary  that  the  amateur  or  the  novice  shall  lie 
impresaed  with  the  fact  that  the  fowls  from  which  eggs  are  saved 
for  hatching  must  be  strictly  healthy,  must  have  a  reasonable  amount 
of  exercise  in  the  open  air,  liesides  an  abundance  of  strictly  fresli 
and  pure  water,  and  a  great  variety  of  wholesome  food.     Even  under 
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the  most  favorable  circumstances  the  eggs  will  vary  to  the  exUnl 
that  there  in  room  for  selection.  Select  eggs  of  a  medium  sizv  uj 
ail  average  as  to  color  and  shape.  Ijet  ihe  selection  be  infliiemtJ 
by  the  average  jM'oduct  of  the  hen  or  breed.  An  unusually  laip 
«gg  for  the  bret'd  or  hen  may  be  a  monstrosity  and  can  not  be  n- 
pected  to  haldi.  An  imusiially  small  egg  may  be  defective  buI 
:flhouId  not  be  incubated-  An  egg  of  nnu.sual  length  or  one  of  un- 
osiial  rotimdity  should  not  \k  placed  under  a  ben  nor  in  an  iiira- 
bator.  jVh  even,  uniform  lot,  assorted  as  to  size,  color,  and  ^iape, 
■will  be  apt  to  give  fh«  best  results.  Freshness  is  a  prime  necessit}'. 
While  an  egg  six  weeks  old  may  hatch,  the  chick  will  be  weak  uid 
hard  to  raise.  Fresh  eggs  hatch  earlier,  and  the  clucks  from  thffli 
are  stronger  than  those  from  older  eggs.  As  a  ruh',  eggs  more  liu 
twelve  days  old  should  not  be  placed  in  an  incubator.  This  is 
of  the  1-easoiis  why  eggs  from  a  Hock  nnml>ering  from  teu  to 
hens  are  more  apt  to  hatch  than  are  eggs  from  a  fiock  of  only 
or  four  hens.  They  do  not  have  to  be  stored  so  long  l>efore  gel 
a  sufficient  number  for  u  setting.  Eggs  for  hatchijig  should  \» 
clean;  if  not  clean  thoy  should  be  washed  in  tepid  water  and  cwe- 
fully  dried  with  a  clean,  -soft  doth.  This  washing  doew  not  injun 
the  egg.  but  it  must  be  done  qmckJy  and  carefully,  or  the  jarriiifiof 
t\iii  contents  may  ruin  it  for  hatching.  As  fast  as  the  eggs  m 
washed  and  dried  they  should  Iw  covered  witli  a  layer  of  cleaji  rlotli 
or  absorbent  cotton  to  prevent  their  I)ecoming  chilled.  It  is  gaul 
practice  to  stand  the  eggs  in  a  cool  quiet  place,  each  with  the  laip 
end  uppermost,  for  a  period  of  twelve  hours  before  placing  for  inoi- 
bation.     This  balances  the  yolk  in  the  center  and  loi-ates  the  air  wli 

In  this  cotmection  it  is  well  to  bear  in  mind  that  eggs  laid  the  ihy 
they  are  set  will  hatch  several  hours  earlier  than  those  that  are  a  wwl 
older. 

Eggs  waiting  for  incubation  should  lie  kept  at  a  temperature  of 
ab<iiil  60°  F..  although  they  will  stand  a  variation  of  (emperatun 
from  40°  to  100°  F.  They  shotdd  not  be  allowed  to  dry  out,  ax 
should  they  be  exposed  to  a  current  of  cold  all',  steam,  or  vapor. 
During  storage,  eggs  for  incubator  use  should  l>e  partly  tiirtwd 
every  day.  A  little  attention  to  these  simple  directions  will  mtit 
quite  a  difference  in  the  possibilities  of  fertile  eggs  and  wiU  greallt 
augment  the  percentage  of  chicks. 

It  is  poor  practice  to  set  eggs  of  more  than  one  kind  or  bre»J 
together  in  the  same  machine,  for  eggs  of  different  kinds  vary  !■ 
thickness  and  strength  of  .sliell  and  in  the  amount  of  heat  ant 
moisture  required. 

■^  much,  then,  for  the  subject  of  fertility,  all  of  which  can  be  sum- 
marized in  the  following  brief  ma:cims:  The  breeding  stock  must  h 


lieallhy  nnd  pro[)erh"  fed,  wiilered,  and  exercised.  Eggs  muHt  be  J 
«MirefiiIly  nnd  promptly  gathered  and  cared  for.  The  egg  has  as  | 
much  to  do  with  the  result  <»f  incubation  as  hus  the  incubator.  Tha] 
nuLchiue  should  not  be  blamed  for  failing  to  batch  a  defective  egg.         ] 

IHCVBATIOH.  I 

The  history  of  incubation  is  rather  obscure-  Natural  incubatioD, 
which  is  dependent  upon  the  instinct  of  the  mother  hen.  seems  to  be 
conducted  by  the  modern  hen  in  just  about  the  same  manner  iis  that 
of  the  barnyard  fowl  of  fifty  or  more  years  ago.  Artificial  incuba- 
tion, or  hatching  by  machinery,  is  known  to  be  an  old  idea,  and 
yet  very  little  infomtation  npon  ori^nal  processes  is  to  be  found  iu 
our  libraries.  Eggs  weru  hatched  by  urtiflcial  means  centuries  ago. 
Machines  were  invented  and  used  successfully  fur  tWn^  purpose  liy 
the  Egyptians  long  boforo  the  Christian  era.  Very  recently  some 
of  these  hutching  ovens  have  been  found  by  explorers.  8ome  of 
tbein  depended  upon  tlie  customary  fuel  fur  iheir  supply  of  heat, 
while  others  relied  upon  stones  heated  in  the  sun.  and  some,  even, 
were  found  that  obtained  the  necessary  heal  from  lamps.  Besides 
the  above  sources  of  incubation  heat,  mention  can  be  made  of  deconi- 
p«»sing  animal  and  vegetable  matter  used  long  ago  with  unknown 
success.  Not  many  winters  ago  the  writer  had  the  pleasui'e  of  fork- 
ing out  u  live  and  healthy  chicken  from  a  heap  of  compost  near  the 
door  of  his  stable.  Numerous  other  instances  of  accidental  incuba- 
tion have  be«n  related,  and  manV  ingenuity  hai^  be«n  exercisetl  to 
dcvi%  machine.s  and  methods  that  will  insure  the  transition  of  the 
dormant  egg  into  the  living  chick. 

The  whole  theory  of  incubation  is  based  upon  the  fact  that,  if  a  fer- 
tile egg  is  kept  for  a  sufficient  period  of  time  under  certain  condiliou-i 
of  heat,  moisture,  and  position,  it  will  be  transfonned  into  a  healthy 
fowl. 

Tlie  period  of  incubation  varies  with  different  species  of  fowls. 
The  average  period  of  natural  incubation  is  a  little  over  twenty,  or 
ubout  twenty-one  days,  for  the  egg  of  the  common  hen.  This  period 
■Day  be  somewhat  shortened  or  prolonged  by  variations  in  the  ctm- 
dn<rt  of  the  mother  hen,  and  possibly  by  changes  in  the  weather. 
Should  the  weather  I>e  moderate  and  the  hen  quiet  and  faithful,  we 
need  not  be  surprised  if  the  eggs  are  all  hatched  by  the  close  of  the 
twentieth  of  even  the  nineteenth  day.  Again,  if  the  weather  l>e 
extreme  or  the  hen  restless  and  neglectful,  we  need  not  look  for  all 
the  eggs  to  hatch  until  the  close  of  (he  twenty-fli-st  or  the  be^nnin;; 
of  the  twenty-second  day.  The  same  applies  to  eggs  from  other 
fowls,  except,  of  course,  that  each  has  itt  own  period  of  incubalinri. 
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subject  to  the  variations  mentioned.  The  following  table  is  accepted 
by  most  poultry  men  and  writers  upon  natural  history  and  is  approxi- 
mately correct: 

Period  of  incubation. 


Name  of  fowl. 


Common  hen  . . 

Pheaaant 

Duck,  common 

Peafowl 

Guinea 


21 
25 
28 


Name  of  f  owL 


Dan 


GKxwte 9 

Partridge '        SI 

Duck,  Barbary • 


28  1  Turkey S 

25  ;; 


In  spite  of  all  notions  to  the  contrary,  the  process  of  hatching  ctn 
be  suspended  and  held  in  check  for  several  days  without  total  dest^l^ 
tion  of  the  germ.  This  fact  is  of  practical  importance  and,  if 
remembered,  may  save  the  breeder' a  good  hatch  when,  because  of 
some  accident  or  oversight,  a  lot  of  eggs  has  been  left  without  outside 
heat  and  allowed  to  cool.  Such  eggs,  if  placed  at  a  proper  tempera- 
ture, may  hat^^-h  fairly  well,  provided  this  temperature  is  maintained 
a  few  days  longer  than  the  usual  period  of  incubation.  The  writer 
has  known  hatching  to  be  delayed  to  the  twenty-second  and,  in  one 
instance,  until  the  twentv-fourth  dav  bv  accidents  to  his  incubators. 
Hence,  where  accidents  of  this  kind  occur  it  is  wise  to  keep  the  eggs 
warm  a  day  or  two  overtime,  with  the  expectation  that,  while  incu- 
bation may  l>e  delayed,  the  germ  is  still  alive  and  will  develop.  Thk 
brings  to  mind  one  of  the  greatest  advantages  of  the  incubator  to 
the  farmer  or  the  farmer's  wife — to  [)eoi)le  who  are  accustomed  to 
rely  upon  the  mother  hen  and  prefer  to  raise  chickens  by  natural 
incubation.  Many  times  the  hen  will  get  sick,  will  die,  or  without 
any  apparent  excuse  will  leave  the  nest,  and  unless  another  hen  is 
ready  to  take  her  place  the  eggs  will  spoil.  A  small  incubator  in 
the  house  will  be  found  useful  upon  such  occasions.  The  eggs  can 
be  removed  from  the  nest  and  placed  in  the  warm  incubator  and 
hatched  or  kept  there  until  another  hen  is  ready  to  take  up  the  work. 
For  this  purpose  alone  an  incubator  is  worth  its  price  to  any  fanner 
who  raiseij  poultry.  Many  times  has  the  writer  saved  valuable 
clutches  of  eggs  by  the  use  of  one  of  these  machines  when  it  wis 
found  some  perverse  hen  had  deliberately  abandoned  her  nest. 

THE  INCTHBATOB. 

The  egg,  its  fertility,  and  period  of  incubation  being  now  disposed 
of,  the  next  item  for  consideration  is  the  machine  used  in  artificial 
hatching,  or  the  incubator.  There  are  so  many  different  kinds  of 
machines  used  in  hatching  eggs  that  a  description  of  all  of  them  ii 
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inito  impossible  in  an  article  of  this  kind.  At  the  present  time  they 
ire  all  constructed  upon  similar  principles  and  along  the  same  lines, 
ind  nearly  all  of  them  derive  their  heat  from  lampt;  that  bum  kero-, 
lene.  In  some  of  the  hot-air  machines  the  heat  is  applied  through 
be  medium  of  heated  air,  while  in  others—the  hot-water  machines — . 
ihe  eggs  are  supplied  with  heat  front  piiies  filled  with  hot  water. 

HOT-Ant  UTOUBATOK. 

In  the  hot-air  incubator  a  i-ommou  kerosene  lamp  is  used  to  furnish 
iie  current  of  hot  air  which  passes  over  and  around  Ihe  egg  chamber 
uid  which  keeps  the  eggs  at  the  pro|)er  temperature  for  batching. 
Like  the  hot-water  machine,  it  is  supplied  with  a  regulator,  whicli, 
icting  upon  a  valve  or  damper,  regiilater-  the  admii^on  of  heat  to 
the  egg  chamber. 

HOT-WATEB  INCUBATOR. 

In  this  incubator  water  is  healed  and  forced  through  metal  tubes 
jver  the  eggs,  thus  distributing  heat  throughout  the  egg  chamber, 
[t  is  supplied  with  a  regulator  which  works  upon  the  same  principla 
18  does  that  of  the  hot-air  machine. 

PASTS  OF  AN  INC1TBATOB. 

The  selection  of  the  lamp  is  so  important  that  the  writer  deems  it 
lis  duty  to  warn  all  poultry  men  against  buying  n  poor  lamp.  Manii- 
Factiirers,  as  well  as  purchasers,  should  remember  that  while  the  lamp 
IB  half  the  incubator  the  burner  is  half  the  lamp. 

Baaerroir  of  the  lamp.—  Some  remarks  on  the  different  parts  of 
in  incubator  are  now  in  order.  First,  let  us  consider  the  lamp,  which 
is  the  primary  .source  of  heal  in  both  hot-air  and  hot-water  machines. 
Uany  kinds  of  lamps  have  l>een  tried  and  many  patents  have  been 
granted  upon  lamps  and  parts  thereof  for  incubator  use,  but  the 
tendency  is  to  discard  all  that  are  in  any  manner  eumplii^ted  and  lo 
return  to  the  plain,  old-fashioned  burner  and  chimney.  The  oil  reser- 
roir  should  be  made  of  metal,  either  copper  or  galvanized  iron,  as 
those  made  of  glass  are  too  liable  to  break  an<l  are  too  hea\'y  to  handle 
;»nveniently.  This  re««rvoir  should  have  a  flat  bottom  and  a  flat  top. 
It  should  have  a  capacity  est-eeding  the  twenty-four  houi^"  demand 
jf  the  machine.  This  is  very  important,  for  sometimes  it  happens 
that  the  operator  is  detained  for  some  reason  and  can  not  reach  his 
nachine  at  the  proper  hour,  and  in  such  a  case  the  lamp  must  contain 
>il  enough  for  a  few  hours  overtime.  This  reservoir  sliould  W  plain 
ind  smooth  outside  and  inside.  It  should  be  well  made  and  well 
inished,  having  no  rough  projections  or  slivers  of  mefAl  or  solder  lo 
latch  the  hands,  the  clothing,  or  the  cleaning  cloths.  Attached  to 
10206— No.  238—05   u 2 
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this  reservoir,  or  body  of  the  lamp,  shonld  be  a  good,  stFong  handk 
large  enough  for  the  hand  of  the  operator.  B^ter  no  handle  at  tl 
than  one  that  is  slender,  sharp-edged,  flimsily  attadied,  or  too  srna]|  for 
the  use  of  more  than  one  or  two  fingers.  Select  a  lamp  with  a  handle 
that  is  broad,  strong,  smooth,  and  firmly  attadied.  The  lamp  is  for 
use,  and  it  should  be  built  to  stand  handling.  It  must  be  stroi^  Ib 
order  that  it  may  be  convenient. 

Burner. — The  burner  is  the  ver}-  important  part  of  an  incubt- 
tor  lamp.  It  should  be  made  with  the  greatest  regard  to  stability 
and  accuracy.  The  flat- wick  tube  is  the  most  oonunon,  and,  when  the 
burner. is  properly  constructed,  it  answers  every  purpose.  But  man? 
manufacturers  are  careless  about  the  quality  of  their  biim«r&»  and  are 
sending  out  flimsy  and  poorly  made  articles  that  are  difficult  to 
manipulate  and  are  imperfect  in  action.  A  little  cmreleosiMaB  ib 
selecting  a  burner  has  led  to  the  condeomation  of  many  a  good  incu- 
bator. The  burner  should  be  made  of  good  material,  such  as  bra.^  or 
copper,  and  never  of  poor  niateriaU  such  as  iron  or  plated  tin.  The 
wheel  or  lever  used  in  raising  and  lowering  the  wick  musi  be  stout, 
large  enough  for  its  purpose,  easy  to  find,  and  must  turn  exactly  and 
easily.  Never  waste  any  time  upon  a  burner  that  does  not  work 
promptly  and  readily,  so  far  as  the  wick  is  concernetl.  If  it  turns 
hard,  or  do(»s  not  turn  to  the  thirty-second  of  an  inch,  it  is  useless  and 
will  cause  trouble. 

The  tul)e  holding  the  wick  should  be  stron^y  made  of  material  that 
will  not  break,  spring,  or  bend,  and  it  should  be  so  adjusted  to  tb« 
size  of  the  wicks  furnished  with  the  outfit  that  the  wick  can  pass  up 
and  down  freely  without  pinching  or  binding.  On  the  other  lumd^  H 
should  not  be  so  large  or  loose  as  to  allow  the  escape  of  gas  along  tlw 
side  of  the  wick.  In  one  case  the  pinching  of  the  wick  will  interfere 
with  capillary  attraction,  and  in  the  other  the  looseness  of  the  wirk 
will  cause  an  uncertain  or  luisteadv  flame.  The  wick  tube  ^ould  be 
perfectly  true  and  smooth  acros-s  the  top.  A  rough  edge  with 
notches,  depressions,  or  projections  of  metal  or  brazing  will  make  it 
difficult  to  trim  the  wick;  and  a  poorly  trimmed  wick  gives  off  an 
uncertain  degrei*  of  heat.  Alongside  the  wick  should  be  a  small  tube 
for  the  escrtj)e  of  surplus  gas  or  vapors  from  the  reservoir,  but  this 
tulx*  must  nev(»r  project  above  or  even  to  the  top  of  the  wide  tube.  f>r 
if  it  dm^  it  will  interfen*  with  trimming  and  be  likely  to  fill  with 
cinder  or  soot. 

Herewith  (fig.  1)  is  an  illustration  of  a  burner  that  is  well  con- 
structed and  has  given  excellent  satisfaction. 

The  spac*  under  the  wick  screen  should  be  wide  open.  The  hinge 
to  the  cap  should  l)e  very  strong  and  work  freely  to  the  fullest  extent. 
The  snap,  or  catch,  to  the  cap  should  have  proper  strength  and  ten- 
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sioii,  and  should  fasten  the  wick  cap  firmly  to  the  burni'i'.  Every 
detail  should  be  examined  before  the  burner  is  sold.  The  following 
questions  should  be  settled  before  tlie  lamp  is  packed  for  shipment: 
Doeii  it  leak?  Does  it  fit?  Does  the  elevator  turn  easily  and  accu- 
rately? Is  the  wick  tube  perfect?  Is  the  top  of  the  wick  tube  level 
and  smooth?  Can  the  wick  be  (rimmed  nicely?  Has  the  burner  a 
chimney  that  has  been  made  to  fit?  Does  the  screw  or  snap  that 
fastens  the  chimney  work  easily  and  properly?  Does  the  thread  of 
the  burner  fit  the  thread  in  the  socket  of  the  lamp?  This  last  ques- 
tion may  seem  uimecessary,  but  the  writer  has  purchased  incubators 
having  burners  which  I'ould  not  be  turned  into  the  lamp.  .VII 
little  mutters  count  and  have  much  to  do  with  the  success  or  failure 
of  the  hatch. 
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-A  pmd  liunr  In  pcnlttnn. 


While  some  of  the  imperfections  of  a  lamp  are  visible,  others  can 
not  be  discovered  until  an  attempt  is  made  to  use  tlie  lamp  in  heating 
an  incubator,  or  to  clean,  trim,  and  fill  it.  Figure  1  shows  a  good 
lamp. 

Chimney. — The  chimneys  of  different  makes  of  incubators  v«ry 
greatly  in  form.  Few  arc  well  iiiade,  whatever  their  shape.  The 
base  or  lower  circumference  should  he  smooth  and  level.  The  spiral 
or  bevel  of  conical  chimneys  should  be  so  cut  that  the  chimney  stands  , 
plumb  when  on  the  lamp.  The  top  circumference  should  be  smooth 
and  without  slivers  upon  the  edge  to  cut  the  hands  or  catch  the  cloth 
in  cleaning.  The  mica  front  should  be  large  enough  to  show  the 
full  width  and  height  of  the  flame,  and  this  mica  should  l>o  fastened 
neatly  and  securely.  Allowance  should  be  made  for  contraction  and 
expansion.     Referring  again  to  the  forms  of  chimneys,  the  writer^ 
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has  derived  most  satisfaction  from  those  of  a  cylindrical  outlinei 
They  are  preferred  to  those  of  a  conical  outline,  although  those  of 
the  inverted-cone  form  are  convenient  to  handle  and,  because  of  their 
wide,  open  tops  and  short  canal,  very  easy  to  clean.  Figure  2  is  an 
illustration  of  a  most  excellent  chimnev. 

Nearly  every  incubator  catalogue  describes  its  lamp  in  glowing 
terms,  but  a  large  number  of  the  lamps  sold  are  useless  and  discredit 
their  manufacturers.  It  would  cost  but  little  more  to  make  them  bet- 
ter, and,  if  they  were  properly  inspected  and  tested  before  ship- 
ment, it  would  hardly  be  necessary  to  devote  so  much  space  to  thii 
subject. 

Wick. — Nothing  has  been  found  yet  that  takes  the  place  of  the 
l)lain  cotton  wick.  Other  materials  have  been  tried  in  the  so-called 
"  wickless  machines,''  but  while  wicks  of  these  new  materials  are  more 
durable  than  cotton,  they  need  about  the  same  attention  in  cleaning 
if  not  in  trimming.  The  wick  should  be  of  medium  weave  and  some 
firmness  and  be  made  to  fit  the  burner  in  which  it  is  to  be  used. 

Body  of  the  incubator. — The  body  of  an  incubator  should  be 
mounted  upon  good  strong  legs  and  at  a  reasonable  height  from  the 
floor.  If  too  high  or  too  low,  the  machine  is  very  inconvenient  to 
oi)erate.  The  writer  prefers  that  the  top  of  the  incubator  be  abont 
30  inches  from  the  floor.  Manufacturers  of  incubators  should  re- 
member that  these  machines  are  moved  about  and  are  sometimes 
required  to  carry  weight,  and  they  should  ftlmish  them  with  legs  for 
utility  rather  than  for  ornament.  The  body  of  an  incubator  should 
be  made  of  nonshrinkable  material  and  should  be  air-tight  and  have 
well-fitted  joints.  None  but  the  very  best  of  workmen  should  be 
allowed  to  work  upon  an  incubator.  More  depends  upon  a  good  car- 
penter than  upon  a  good  paintcT,  and  the  value  of  any  incubator  lies, 
not  in  how  well  does  it  look,  but  in  how  well  it  is  made.  The  walls 
of  the  body  should  In?  three  in  number,  making  two  air  spaces,  and 
each  of  these  three  walls  should  be  well  constructed  and  with  good 
tight  joints.  If  each  of  these  walls  is  not  tightly  made,  then  the 
manufacturer  should  not  boast  of  his  air  spaces,  for  an  open  space  can 
not  l)e  called  an  air  space.  The  outside  surface  of  the  body  should 
be  of  smooth  finish.  Seams,  fluting,  beadwork,  and  unnecessanr 
ornamentation  should  be  avoided.  It  is  easy  to  see  how  vermin  can 
infest  an  incubator  that  is  made  of  beaded  matching.  The  top  of  an 
incubator  should  be  smooth  and  unincumbered.  It  is  useful  as  a 
work  table  in  toiiting,  cooling,  or  turning  eggs,  and  it  should  be  a  clear, 
free  surface.  It  is  quite  an  inconvenience  to  have  part  of  the  regu- 
lator upon  the  top  of  the  machine.  A  good  feature  of  some  incubators 
is  that  they  have  the  regulator  (Mther  at  the  end  of  the  machine  or 
under  cover,  if  at  the  top  of  the  table. 
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The  inside  of  an  inciibetor.  or  the  s^pace  known  du^  the  egg  chamber. 
iuHild  be  well  finished.  No  bad  joint:>  and  no  slivers  or  otlier  evi- 
Ifinoes  of  bad  workmaifcifaip  are  allowable.  The  trays  should  be 
onooth,  well  made,  and  should  slide  easily  upon  the  tracks.  If  the 
xmys  stidc  or  hang  when  being  drawn  out  or  pushed  in.  the  machine 
s  defective  and  should  noi  be  accepted  by  the  purchaser.  Such  a 
lefect  will  not  cause  kus  of  time  and  patience  merely*  but  it  may 
aiuse  the  loss  of  a  trayful  of  tggs.  The  space  called  the  **  egg  cham- 
ber ^  should  be  deep  «KNigh  from  above  downward,  ex*,  as  carpenter^ 
ucpress  it,  **high  enough  between  joints.*"  that  the  trays  and  eggs 
OAve  plenty  of  space,  and  so  that  when  necessary  the  hand  or  ther- 
mometer can  be  paatsed  back  over  the  eggsw  This  is  important. 
There  should  be  at  least  Zi  inches  space  betw<een  the  top  of  the  eggs 
uid  the  heating  tank.  Convmience  and  evenness  of  temperature 
both  demand  that  the  top  of  the  eggs  should  not  be  too  near  the 
9ource  of  heat.  Besides  this  point,  the  air  around  the  eggs  will  be 
better  because  of  this  space. 

The  nursery,  or  chick,  space  Ijelow  th«f  trays  should  be  ample. 
From  the  bottom  of  the  trav  lu  the  fl*>.ir  of  the  nurserv  fhoal«l  Ije  a 
space  of  nearly  4  inches.  This  space  will  give  the  chicks  in  the 
Dursery  a  chance  to  stand  erect  and  al-<>  allow  the  trays  to  ije  r:*'.»v^l 
in  or  out  without  danger  to  the  youngrter^  below.  One  of  o\ir  'r.pest 
incubators  is  faulty  in  thi-  t^rrpfrci^  and.  wiiiie  it  i*  a  very  -??i-»— f  il 
batcher,  it  decapitates  or  ocLerwi-^  ir.j'irv-  ?f-v»rral  of  the  chick-  f  v^ry 
time  the  trav  is  drawi;  out  vr  rvr/":i*>r«i-  I^TT-^r  :.o  -r-arv  ••-I^w  than 
ft  space  that  is  too  limited.  The  nrn-ovable  r.ir^ry  is  or^e  rf  the  HiCr^c 
Suable  improvements  that  ha*  r^f^z.  r:iade  in  incufAitor  atta'.-hnitrLt- 
for  many  year^  and  all  who  havr  i^rA  it  agree  that  no  inaoh:::-*  L? 
complete  without  it.  It  givr^  an  aJ>un«iance  of  room  for  the  chirks 
IS  they  drop  from  the  tray  a'rxjve  and  it  permits  the  recjova!  .^f  the 
chicks  from  the  nursery  withi  -^t  *iL<'iny.Lg  any  TinhaichM  *:ggr?r  that 
may  be  left  in  the  trav.  The  h^xtom  of  the  nur-rerv  U  cov*rn^  with 
I  canvas  carpet  so  that  the  chick.-^  will  not  fc^  lame^l  or  injured  by 
dipping.  The  floor  of  the  reaiovaole  n*irsery  hi  u.-rjally  attached  to 
the  front  of  the  egg  chamfer  at  right  *ngi*rT  and  in  r^ich  a  way  tLit 
the  whole  nurserv  can  1^  drawn  o-^t  a*  ^ariiv  a*  one  u.=r:aIiT  pjJl* 
3ut  the  drawer  of  hi*  de^  rf-ich  an  arrangecient  make^ 
ind  inspection  easy,  terid**-  giving  onse  arr-*rr;  to  the  chick.-?  in  :t 
jf  partial  or  delayed  hatches.  It  ab^^  nrjikf^  it  possible  to  u.=e  tb» 
lursery  to  its  greatest  advantage.  The  nr<  twenty-fo^^r  'Lf.<irr  are 
i^ery  important  ones  in  tfcr  life  of  a  chick,  and  a  prop^'Hy  TjCirCr^^jwi 
removable.nurserr  i*  the  Ui-rt  iAm^hp:  tr^at  ha.-  f^t^r-n  P/^iiA  f'x  i^  saf ^kt 
md  welfare.    The  iUnstnUKin  <  fig.  1  /  repr»Ma.t^  a  o^vah^  n^r 
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Although  allusion  has  been  made  in  the  preceding  lines  to  the  tray, 
still  a  few  more  words  seem  necessary  before  passing  the  subject. 
The  tray  should  be  strongly  made  of  well-dresaed  material  well  put 
together.  It  should  not  spring  nor  sag  when  loaded  with  eggs.  It 
should  be  made  of  soft  wood,  and  the  nails  and  screws  used  should  be 
long  enough  to  hold  the  parts  firmly  together.  A  flimsy  or  pooriy 
made  tray  is  to  be  iivoided.  It  means  loss  of  time  and  loss  of  eggt 
by  breaking.  The  writer  once  bought  an  incubator  the  trays  of  whidi 
ivere  put  together  with  carpet  tacks  and  screws  too  short  to  hold  tte 
different  parte  in  positioi!.  The  attempt  to  use  was  accompanied  I9 
the  loss  of  nearly  a  trayful  of  eggs,  and  he  hopes  that  his  readm 
will  profit  by  his  ex|>erieiife  and  examine  all  trays  nirefully  before 


■  ••^L         0_ 


setting  up  a  new  incubator.  Many  frays  are  partitioned  by  wire  into 
small  spaces,  each  capable  of  holding  five  or  six  eggs.  As  a  rule  suA 
trays  are  imsatisfactory.  A  simple  division  by  three-cornered  woodfl 
strips  into  transverse  rows  or  niiiks  is  highly  satisfactory,  and  it* 
preferable  to  any  other  form  of  tray.  The  edged  strips  of  wood 
stiffen  the  tray  without  encumbering  it,  they  take  up  no  egg  rooB. 
and  do  not  interfere  with  tlie  process  of  turning.  The  tray  mm 
be  aIlowe<l  to  slide  nil  the  way  baclt  iigainst.  the  wall  of  the  egg  d«»-  I 
ier.  A  space  of  at  least  2J  inches  .should  Iw  allowed  between  lfc»  j 
tray  and  the  back  wall  of  the  machine.  A  block  should  be  fastM*'  f 
ft  the  top  of  the  track  at  it.s  farther  end  to  prevent  the  op« 
[Mai  forcing  the  tniy  bnck  and  closing  up  this  space.  This  is  ii 
MnListlie  chicks  arc  apt  to  be  pinched,  crippled,  or  killed  if  tiwtnjl 
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.n  be  pushed  too  far  back.  A  similar  space  should  be  allowed  be< 
Veen  the  front  edge  of  the  e^  tray  and  the  door.  The  chick  nnedit 
ais  space  when  it  drops  from  the  tray  to  the  nurscr}'. 

Returning  to  our  consideration  of  the  body  of  the  incubator,  miiclt 
:aD  be  said  about  the  arrangement  of  the  door,  or  hinged  window,  in 
front.  Select  a  machine  with  a  double-glass  door.  The  two  layers 
of  glass  must  have  1  inch  of  space  between  them  so  that  they  can  be 
cleaned.  Many  manufacturers  are  careless  about  the  fit  of  the  door. 
It  should  open  and  close  easily,  but  snugly.  If  it  does  not  open  and 
close  easily,  one  is  liable  to  jar  the  eggs  and  disturb  the  level  of  the 
incubator.  The  sash  of  tlie  door  sliould  !«  heavy  enough  for  strength, 
but  not  so  wide  as  to  interfere  with  the  view  of  the  eggs  or  the  ther- 
mometer. The  glass  in  the  door  should  be  wide  enough  in  the  jier- 
pendicular  to  afford  the  operator  a  full  view  of  the  egg  chamber  with- 
out stooping  or  kneeling.  It  is  not  a  view  of  the  wooden  edge  of  tlie 
Iny  that  the  operator  wants;  it  is  u  view  of  the  theiinometer.  Ihc 
e^,  or  the  chicks.  The  glass  should  be  located  so  us  to  permit  this 
view,  but  if  the  glass  is  too  narrow  or  not  properly  placed,  or  if  the  . 


Fio.  S. — An  up-to-d>t»  door. 

'Viargin  of  the  sash  is  too  wide,  the  window  will  be  of  little  value  to 
the  operator.  This  matter  is  worthy  the  attention  of  the  manufac- 
turer, for  there  is  quite  a  prejudice  against  a  niachino  the  temperature 
of  which  can  not  be  watched  without  tlie  removiil  of  the  thermometer 
from  it.  Many  manufacturers  send  niucliines  with  doors  imperfectly 
fitted,  the  glass  of  which  is  covered  with  paint,  putty,  or  varnish, 
*hich  can  not  be  removed,  and  it  Ih  impossihlo  to  read  the  thermom- 
eter through  such  doors.  Once  more  purchasers  are  warned  to  avoid 
the  machine  that  will  not  permit  them  to  read  the  thermometer  witli- 
out  opening  the  door.  Manufacturers  should  bear  in  mind  that  the 
light  should  strike  the  egg  tray  from  above  instead  of  from  below. 

Thermometer. — It  is  really  surprising  that  up  to  the  present 
time  so  little  improvement  has  been  made  in  thermometers.  An  in- 
Gtnunent  of  this  kind  should  be  plainly  legible  and  it  should  be  con- 
venient to  handle.  The  usual  practice  of  glazing  the  back  of  the 
hibe  with  white  porcelain  makes  the  reading  of  the  temperature  very 
<(ifficult.  There  seems  to  be  no  good  reason  for  this.  This  white 
■^ckground  makes  a  grayish  shade,  the  ( 
linn,  and  unlfi.ss  the  light  is  very  fiood^il 
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the  right  direction  it  is  almost  impossible  to  ascertain  the  tempen- 
tiire  without  removing  the  thermometer  from  the  machine.  Thisii 
bad,  as  the  cohimn  is  likely  to  contract  or  expand  while  being  con- 
veyed to  the  light.  The  column  should  be  large  enough  to  be  seen 
from  a  distance  of  at  least  4  feet,  and  the  markings  and  figures  shonM 
be  few  and  very  plain.  Many  of  the  frames  in  which  the  glass  is 
set  are  cumbersome,  take  up  too  much  room,  obscure  the  view,  hiie 
sharp  corners  or  long  legs  to  catch  upon  the  tray  or  sleeve,  and  yet 
are  too  unstable  to  stand  alone  or  stay  where  placed.  A  thermomedr 
with  a  red  or  green  background,  a  large  mercurial  colunm,  a  few 
plain  marks  and  figures,  and  mounted  ui)on  a  convenient  yet  substan- 
tial frame  will  l^e  a  boon  to  poultry  men.  Improvements  will  be 
made,  and  it  is  well  for  purchasers  to  ask  for  the  latest  and  the  best 
In  connection  with  thermometers  it  is  well  to  state  that  the  so-ctUed 
"  magnifying  lens  "  is  a  failure  and  much  more  difficult  to  read  thin 
the  plain  round  tube  unless  it  is  held  in  exactly  a  certain  position  with 
reference  to  the  light.  The  thermometer  tube  need  not  be  over  4 
inches  long,  and  the  less  metal  it  has  attached  to  it  the  better.  In 
regard  to  the  accuracy  of  the  thermometer,  almost  any  physician  will 
test  it  for  you  by  the  side  of  his  clinical  thermometer,  whidi  has  aboiu 
the  name  scale  and  range. 

Eegulator. — Many  are  the  methods  that  have  been  tried  for 
automatically  regulating  the  temperature  of  the  egg  chamber.  So 
far  all  of  them  depend  upon  the  principle  of  contraction  and  expan- 
sion. The  demand  is  for  some  simple  device  that  will  allow  the  tem- 
perature to  rise  so  high  and  no  higher,  and  that  will  maintain  the 
temperature  at  that  degree  regardless  of  the  weather  or  external 
influences.  Most  regulators  act  upon  a  damper  over  the  top  of  the 
himp,  and,  by  opening  or  closing  the  same,  regulate  the  amount  of 
heat  that  passes  into  the  incubator.  The  expanding  horseshoe- 
shaped  bar,  the  elliptical  spring  bar,  and  the  metallic  disk  are  the 
most*  common  regulator  powers  of  the  present.  Perhaps  in  the 
course*  of  time  some  one  will  make  a  regulator  from  a  coil  or  spiral 
spring  that,  reaching  clear  across  the  top  of  the  egg  chamber,  will 
very  accurately  control  the  admfssion  of  heat. 

At  the  present  time  the  best  regulator  is  the  double  disk,  whether 
filled  with  air  or  with  liquid.  Excellent  results  are  obtained  by  using 
the  single  disk,  but  the  double  disk  is  still  better.  The  disk,  in  order 
to  be  useful,  should  be  large  enough  to  have  some  force  and  to  note 
the  slightest  variation  in  temperature.  A  disk  of  only  1  or  2  inches 
diameter  has  hardly  power  enough?  nor  is  it  delicate  enough  for 
quick  and  perfect  action.  The  writer  prefers  the  doable  disk  and 
that  with  a  diameter  of  4  or  5  inches.  Such  disks  will  be  verv  sus- 
■^ptible  to  changes  in  temperature  and  will  be  strong  enough  to  act 
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upon  the  damper.  Of  course  there  are  machines  that  use  the  horse- 
shoe or  buggy  spring  expanding  bar,  which  work  fairly  well;  but  as 
fast  as  possible  the  writer  has  these*  attachments  nuuovod  and  the 
disk  substituted  for  them.  Many  purchasers  have  no  i)atience  with  a 
regulator  that  will  not  work  from  the  start,  and,  owin^n:  to  the  fact 
that  first  impressions  are  prejudicial,  it  is  safer  to  ship  articles 
that  will  go  together  readily  and  work  from  the  start.  There  is 
something  in  the  location  of  the  regulator.  The  disk  should  1x3 
placed  near  the  center  and  well  toward  the  back  of  the  egg  chamlx^r. 
It  should  be  placed  so  high  that  it  is  not  in  the  way  of  the  eggs  or 
the  tray.  Another  reason  for  placing  the  disk  high  is  that,  Ix^cause 
the  chicks  as  they  hatch  will  tumble  around  more  or  less  before  drop- 
ping into  the  nursery,  one  or  more  of  them  may  hit  the  regulator, 
thus  disturbing  its  adjustment  and  bringing  disaster  to  the 
remainder  of  the  hatch.  The  regulator  should  l)e  strongly  fixed  in 
its  bearings,  so  that  an  accidental  touch  will  not  put  it  out  of  order. 

Most  machines  have  the  long  bar  or  damper  lever  upon  tlie  toj)  of 
the  body.  This  is  a  serious  fault.  The  top  of  the  machine  is  the 
most  convenient  table  for  cooling,  testing,  or  turning  eggs,  and  it 
should  be  free  and  clean  for  that  use.  Besides  this,  the  lever,  when 
located  outside  and  upon  the  top  of  the  machine,  is  easily  affected 
bv  a  current  of  air  and  also  liable  to  become  bent  or  dislocated.  A 
child,  a  stray  fowl,  a  mouse,  a  cat,  or  a  slight  breeze  will  be  likely 
to  interfere  with  the  action  of  the  regulator  if  it  is  exposed  upon 
the  top  of  the  incubator.  Some  makes  of  incubator's  have  the  damper 
lever  at  the  end  of  the  c^ise;  others  have  it  above  the  egg  chamlxn-, 
where  it  is  covered  and  protecU^d.  The  adjustment  of  the  regulator 
should  bo  perfect  and  accurate.  Threads  should  b(».  true  and  cut  to  lit 
the  bur;  rods  should  be  of  proper  length  and,  if  weights  an*  used, 
they  should  be  so  arranged  that  they  can  be  fixed  in  the  j)roper  posi- 
tion. The  writer  sees  no  use  for  the  weight,  nor  does  he  favor  a  very 
long  lever.  By  principle  of  direct  action  the  damper  is  its  own 
weight,  and  with  the  disk  regulator  no  other  weight  schmus  necessary. 
In  some  machines  the  regulator  is  cumbersome,  tiikes  too  much  space 
in  the  egg  chamber,  and  interferes  with  the  handling  of  the  trays; 
in  others  it  is  loosely  set  and  constantly  getting  out  of  balance  and 
dropping  down  upon  the  eggs  or  chicks.  The  disk  regulator  is  less 
in  the  wav  and  less  liable  to  fall  down  than  anv  other  that  the 
writer  has  used.     Figure  6  shows  a  good  regulator. 

Few  machines  are  perfect  in  all  their  parts,  but  when  one  is  found 
that  suits  in  most  details  it  is  kept  and  remodeled  to  suit  everyday 
requirements.  Most  manufacturers  nuike  a  mistake  in  their  failure 
to  test  every  machine  as  a  whole  before  sending  it  out.  Made  of  the 
same  materials,  from  the  same  patterns,  by  the  same  machinery  and 
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tiie  same  workmen,  all  niechauical  products  are  liable  to  vary  sea 
wbftt  in  their  action.     Each  incubator  has  an  individuality,  and  it 
requires  a  tliorongh  test  at  the  factory. 

The  purchaser  can  feel  assured  that  plenty  of  incnbaUn^  are  now 
made  by  firms  that  test  them  in  the  shops  and  whose  regulators  can 
be  relied  upon  as  surely  as  can  a  watch  or  clock.  Defects  have  bfen 
mentioned  for  the  good  of  both  msinufacturers  and  purchasers,  as  tbt 
author  firmly  lielieves  the  incubator  to  1»  a  staple  article  of  manu- 
facture and  use.  and  a  money  maker  for  the  intelligent  and  persistent 


operator. 


id  BectlonjU  tie". 

Ventilation.— So  much  has  been  written  upon  the  subject  of  venli- 

lation  that  the  reader  need  not  e.\pect  the  writer  to  add  much  ihsl  is 

new  to  the  literature  upon  this  .subject.     One  thing  is  sure,  namely. 

^  that  in  nature  the  mother  hen  is  compelled  to  allow  fresh  air  acose 

>  her  eggs.     But  she  frequently  makes  her  nest  in  places  where  the 

<  far  from  good,  and  yet  she  gives  us  a  fair  hatch  regardlei*  of 

Hktmospheric  surroundings.     It  is  not  likely  that  frequent  current*  of 

llresh  air  over  the  eggs  are  necessary  to  successfid  incubation,  nor 

i  it  seem  certain  that  air  in  motion,  even  if  it  has  been  warmed, 

inclined  to  promote  hatching.     If  the  machine  is  opened  iwict« 
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BUy  1111(1  the  eggs  taken  out  to  be  i-<H)led  or  turned,  they  get  abou^ 
^HIl  ihe  ventilation  tliey  ifally  neeil.  lint  nn'itlent,s  luuy  Uup|K'n: 
^Biere  may  be  leaking  of  steam  or  smoke,  or  «  breaking  of  an  over- 
Hpbked  decomposdng  egg,  and.  for  fear  that  sm-h  an  amdent  may 
^nppen  between  the  honrs  of  inspection,  it  is  well  to  have  a  system 
^H  moderate  ventilation  in  oi>eration.  One  of  the  best  methods  is  a 
^Krciilar  hole  in  the  bottom  of  the  machine,  thin  hole  being  about  U 
^BKhe);  in  diameter  and  covered  with  fine  wire  screening  on  the  inside 
^Httd  provided  with  a  slide  of  tin  or  other  metal  upon  the  bottom  or 
^BDtside.  This  slide  should  be  open  when  the  machine  is  first  heated. 
^R  should  TFork  easily  and  be  slightly  open  all  the  time,  and  should 
^Ke  altered  according  to  the  weather.  One  thing  often  overlooked 
^B  the  quality  of  the  air  in  the  room  occupied  by  the  incubator.  The 
^feom  should  he  clean,  free  from  dust  and  mold,  moderately  dry, 
^fald  contain  air  of  absolute  purity.  This  has  more  to  do  with  the 
H^nidition  of  the  air  in  the  egg  chamber  than  many  are  inclined  to 
admit,  and  in,  in  the  writer's  opinion,  the  major  part  of  ventilation. 

lloUtor*.  — This  is  another  topic  that  has  been  freely  discussed  in 
the  poultry  journals.  A  great  many  different  plans  have  been  advo- 
cated for  keeping  the  air  in  the  egg  chamber  properly  charged  with 
water.  The  simple  plan  of  placing  in  the  bottom  of  the  egg  clinmlx.'i- 
a  saucer  containing  ii  small  wet  sponge  is  as  good  as  any.  There 
does  not  appear  to  be  any  better  method  than  tliis  of  rendering  the 
air  around  the  eggs  humid.  The  amount  of  moistui-e  required  is  so 
little  and  varies  so  much  under  different  circumstances  that  the 
ingenuity  and  judgment  of  most  operators  can  bu  relied  upon  to 
provide  moisture  as  needed.  If  the  incubator  is  operated  in  h  cellar 
itr  basement,  the  tiir  ivill  prob!d)ly  Ih;  damp  enough  without  the 
further  inlrtKliK'tion  of  moisture  into  the  egg  chumber. 


SnnfART  OF  THE  DEFECTS  OF  INCUBATORS. 
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The  following  summary  of  faults  most  fi-equeiitly  found  is  here 
appended:  I'oiu-  miiierial,  poor  workmanship,  and  poor  arrangement 
are  all  to  be  condemned.  Machines  of  poor  construction,  or  con- 
fitructed  out  of  refuse  miilerial  from  other  lines  of  manufacture,  will 
no  longer  satisfy  the  up-to-date  poultry  man.  Incubators  made  out 
of  the  odds  and  ends  of  other  goods,  or  with  coarse,  dull  tools,  are  no 
longer  in  demand.  Machines  made  hy  men  who  know  nothing  nlxuit 
the  poultry  bnsines,s,  or  who  take  no  interest  in  that  business  and  lack 
e.vperience  in  operating  incubators,  are  likely  to  prejudice  the  public 
against  the  use  of  all  incubators.  The  insjiector  should  t)e  compe- 
tent. If  he  docs  not  know  how  to  test  every  part  of  a  machine  and 
exenrise  thoroughness  in  his  work,  one  can  hardly  expect  the  outptit 
^^Iiis  factory  lo  give  satisfaction. 


BTTKHART  OF  THE  GOOD  POINTS  OF  AS  nrCTTBATOS. 

On  the  other  hand,  good  material,  good  workmanship,  and  adapU- 
bility  of  parts,  or  siidi  arrangement  of  the  viirioua  parts  of  the  m»- 
chine  as  shall  make  it  efficient,  practical,  and  convenient,  are  desirable. 
Two  dead-air  spaces,  good  strong  legs,  plenty  of  space  in  the  e^ 
chamber,  good  windowH  pioperly  placed,  a  good  thermometer  Iim-aiH 
where  it  can  be  read  without  disturbing  the  machine  are  all  netiesaarj 
and  among  the  strong  points  of  a  good  incnimtor.  In  addition  lo 
these,  tliei-e  mti  a  good  lamp — one  with  a  good  burner  and  goo<I  chim- 
ney— a  g(KMl  regulator,  a  g«H»d  strong  tray  properly  place<I,  and  a  good 


roomy  removable  nursery  tray  below.  All  chips  and  shavings  shouH 
be  i-emoved  when  the  machine  is  inspected  or  before  shipment 
Makers  of  incubators  must  not  lose  sight  of  the  fact  that  the  constnii;- 
tion  of  iLti  incubator  is  a  living  problem.  It  has  to  do  with  the  promo- 
tion of  life  and  is  not  a  mere,  matter  of  iron  and  wood.  This  bnsinest 
requires  more  skill  anil  better  workman.ship  than  doe.s  the  const^l^ 
tion  of  thrashing  machines  and  fanning  mills.  This  machine  oper- 
ates npon  living  products  and  it  must  bring  forth  living  creaturtBi 
it  is  useles.s. 
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Purchasers  should  be  cautioned  againnt  buying  nn  incubator  of 
irge  size  for  experimentat  or  farm  work.  Tlje  so-c-allM  100-egg  size 
i  largi;  enongh  for  the  beginner.  One  tray  and  one  egg  chamber  arc 
mough. 

HOW  TO  OPSAATE  AH  ISCUBATOR. 

The  agricaltural  papers  and  poultry  journals  art-  full  of  inforina- 
lion  upon  the  management  of  iiicubatorK,  and  many  books  liuve  been 
published  to  furnish  instruction  upon  this  subject;  but  a  great  maay 
fanners  do  not  see  these  journals  or  the  bookw,  Once  let  it  be  known 
hat  the  operation  of  an  incubator  is  easy  and  simple,  and  once  the 
ihno^  superstitious  dread  that  some  people  have  of  taking  up  somc- 
hing  new  is  overcome,  there  will  be  little  trouble  in  teaching  the 
ises  and  management  of  the  common  hatching  machine. 

At  the  outset  the  writer  insists  that  the  successful  operation  of  an 
incubator  depends  upon 
iccuracy  and  exactness. 
Vot  only  diould  the  work 
oe  (lone  properly,  but  it 
Hnist  be  done  "  on  time." 
The  woman  who  fills  her 
lamps  at  a  certain  hour 
of  the  day,  and  the  man 
»bo  winds  his  watch  or 
clock  at  the  same  hour 
every  evening,  need  not 
f«ir  the  task  of  running 
an  incubator.  But  unless 
one  is  willing  to  study,  to 
frad,  and  to  practice,  and 
is  willing  to  attend  to  the 
fw-  wants  of  his  machine 
Btthe  right  time,  making 
*  specialty  of  promptness 
•nd  punctnality,  it  will  be  unreasonable  to  look  for  chickens  from  the 
"sst  incubator  under  his  management. 

Hie  person  who  runs  an  incubator  must  be  clean  and  careful ;  he 
^Ust  be  at  home  with  his  machine  at  the  same  hour  every  morning 
"id  the  same  hour  every  evening;  he  must  learn  the  peculiarities  of 
*i8  incubator  and  carefully  follow  instructions.  For  such  a  person 
^e  operation  of  the  ordinary  hatching  machine  will  be  simple  and 
lay  enough.  With  each  shipment  thfl  nuiniU' 
'Qok  or  card  of  directions.  Read  thU  c 
^  up  the  machine.     Put  the  parts  toge^Htf^ 


rthwie  ilirectiontj.     CViiiiit  the  parts  and  iuspect  them  carefuUj:  thn 

nut  them  togcthi?!' ;  :^ee  that  tbu  tnacliiiie  stand:^  level ;  that  the  doocs 

iid  shut  easily;  that  thu  regulator  is  in  working  order. 

About  this  tinio  conies  tlie  question,  A\'hi>re  shall  we  set  this  tut- 

•-chine*     This  matter  of  ligation  is  very  important.     It  has  mui^  to 

do  with  sitct-ess  in  hutching.     First,  it  must  have  t<onie  [>eri»aneiu7. 

It  must  be  placed  where  it  will  not  be  disturbed,  away  from  jars  uid 

vibrations,  out  of  all  drafts  or  where  the  brwzfi  can  nt»t  strike  it  and 

where  the  opening  and  closing  of  doors  and  windows  will  not  afferi  iL 

The  room  occupied  nmst  be  large  enough  and  Imve  a  level  floor.    On 

iieeds  room  to  work  about  an  incubator.     It  should  have  a  clear  ^^pio 

around  it,  especially  in  front,  and  at  the  lamp  end  of  the  machiiK 

there  should  be  plenty  of  room.     The  apartment  shoiilil  not  be  daniji 

—flr  dark.     A  clean,  dry,  light  cellar  is  excellent   for  this  piirpuse. 

ny  dry,  clean  room  will  do,  but,  as  before  stated,  drafts  or  currents 

f  air  over  or  around  the  machine  are  very  detrimental.    There  should 

■be  no  stove  or  other  source  of  artihcial  heat  in  the  r<x>m  occupied  hy 

an  incubator.     The  entire  room  should  be  clean  and  free  from  du!t 

Home  of  these  items  have  been  mentioned  in  the  preceding  lines  bat 

.   their  importance  warrants  a  repetition  here. 

■      Conmion  sense  and  circumstances  will  dictate  the  location  of  itu 
k  machine,  but  the  above  suggestions  will  be  found  worth  considerini;. 
One  thing  is  certain,  if  the  incubator  is  not  afforded  proper  quir- 
t«ra  it  cau  hardly  be  expected  to  give  good  results.     The  room  de- 
cided upon,  the  machine  set  up.  its  parts  adjusted,  and   its  levid 
taken,  it  is  now  in  order  to  clean,  trim,  and  fill  the  lamp.     The  wiii 
sliould   be  dry-lrimnied   with   a   pair  of  sharp  shears  before  it  J* 
inserted  in  the  burner.     Then  nftei'  being  passed  up  and  down  tbe 
tube  a  few  times  it  should  be  trimmed  again  and  its  corners  slightlr 
nicked  or  rounded.     Now  is  the  lime  to  prove  whether  the  bunwr 
is  in  perfect  order  and  that  the  wick  works  freely  and  easily.    Tbe 
wick  should  now  he  moistened  in  kerosene  and  drawn  Imck  to  lb 
[  proper   position    for   lighting.     All    dust    and   moisture   tihould  tie 
t  vijmd  from  the  burner.     Especially  important  is  it  that  the  start 
Lbe  made  with  a  clean  tube  and  sieve.     The  lamp  should  lie  filW 
rithin  one-fourth  of  an  inch  of  the  top,  and  then  after  the  burner 
i  attached  to  the  lamp  the  whole  should  l>e  cleaned   vrith  a  dry. 
1  cloth.     The  chimney  also  should  be  wirefidly  cleaned  with  « 
by  cloth.     It  should  be  free  from  dirt,  dust,  or  grease.     If  the  chiru- 
key  is  not  kept  perfectly  clean  the  lamp  will  smoke,  and  a  smoky 
"lamp  means  a  poor  hatch.     Dry  cleaning  cloths  should  l>e  set  apart 
for  this  purpose.     All  these  details  looked  after,  the  lamp  con  be 
lighted  and  placexl  in  position  if  the  machine  is  a  hot-air  machine: 
kjhut  if  it  is  a  hot-water  machine  the  hiinp  must  not  lie  lighted  until 


fc  tank  is  Glled  with  waler  in  awordance  with  the  instructions  that 
iny  the  machine.  Study  the  structdre  of  your  lamp  and 
exercisi!  gi-pat  care  in  putting  it  together  as  well  as  cleaning  and 
filling  it  the  first  time.  Familiarity  gMined  and  habitis  formed  will 
be  of  valne  to  the  operator  in  the,  future  management.  Accurst^ 
and  thorotighness  an-  important 

Use  nothing  but  tht*  be^  gnide  of  oil.  Xo  incubator  will  d»  good 
work  with  poor  kerosene.  The  best  will  cost  less  in  the  end.  It 
will  give  more  heat,  less  smoke,  and  make  less  dirt  and  Jess  work. 
If  oil  is  bought  by  the  barrel  do  not  accept  it  in  an  old  haricl.  It 
may  be  sliort  in  mea.sure  or  it  may  contain  wuter  and  rubbisli  in  the 
bottom  of  the  barrel. 

With  Ihe  incribator  in  its  place,  all  parts  adjusted,  the  tank,  if  any, 
filled  with  water,  and  the  lamp  lighted  and  wick  turned  up  so  as  to 
give  !l  clear,  white  flame — just  high  enough,  but  not  too  high — we  are 
ready  to  balance  (he  machine  or  to  es-tablish  the  ratio  between 
thermometer,  the  regulator,  and  the  lamp. 

The  incubator  should  be  run  with  the  trays  empty  for  at  leaati 
twenty-four  hours  before  the  cggw  aic  placed  in  the  egg  chambear. 
This  gives  it  n  chance  to  get  well  warmed  throughout,  and  it  also 
(five_s  the  operator  time  and  practice  in  adjusting  the  regulator  so  tliat 
it  will  keep  the  eg^  chamber  at  the  proper  lempcraluro.  This  tem- 
jierafure  should  be  exactly  100°  F.  for  several  hoars  befon-  the  eggs 
are  put  into  the  egg  chnniber.  All  this  lime  the  lamp  should  l>e  kept 
in  order  and  made  to  burn  with  n  clear,  while  flanie,  so  that  it  does 
not  smoke  and  so  that  it  can  be  turned  a  little  either  up  or  down 
without  smoking.  This  is  essential.  The  blaze  must  be  good  from 
tile  start  and  the  regulator  balanced  to  a  giMtd  flame,  and  this  must  b* 
done  before  the  eggs  go  into  the  egg  chamber.  It  is  easier  and  safer' 
to  experiment  with  the  lamp  and  the  regulator  when  the  *^g  chamber 
is  empty  than  when  the  machine  is  full  of  eggs.  A  few  hours  f^peot 
in  adjustment  will  Ih'  time  saved  later  on.  Nearly  every  machine  is 
accompanied  hy  a  card  of  directions  for  operating  it,  which  shonid 
be  studied  and  followed. 

It  is  not  the  province  of  tliis  article  to  explain  the  individual  pecu- 
liarities of  the  regiilators  of  different  makes,  but  rather  to  show  what 
results  are  to  bf  sought.  The  ilomper  over  the  top  nf  the  chimney 
should  l)c  kept  free  from  the  chimney,  say  about  one-eighth  of  an  inch 
of  space  being  left  between  or  around  Ihe  margin  of  the  damper.  If 
you  are  using  a  hot-water  machine,  allowance  must  be  made  accord- 
ingly and  leakage  looked  for  before  setting  the  e^s.  The  general 
pHnciple,  so  far  as  the  regulator  and  the  lamp  are  concerned,  is  the 
same  in  all  macJiines.  At  Ihe  end  of  the  experimental  twenty-foitr 
hours,  again  fill  the  lamp  and  trim  the  wick,  and  with  the  machine 
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running  steadily  at  100°  F.  the  egg  tray,  loaded  according  to  iliwc- 
tions  given  below,  cnn  be  placed  in  the  egg  chamber.  The  eggs 
should  ))e  clean  and  dry  and  should  have  been  prepared  and  halHiityd 
as  suggested  in  the  early  part  of  this  article,  Wieu  filling  the  trays 
put  in  eggs  enough  to  fill  completely  overy  space,  with  overy  egg  lying 
upon  its  side.  Do  not  stand  the  eggs  upon  end  nor  pile  them  dm 
upon  another.  The  filled  tray  being  now  placed  in  tlie  egg  chamber, 
close  the  door,  being  careful  not  to  slain  it  and  so  disturb  the  regulator 
or  the  lamp.  The  machine  can  now  l>e  left  hy  itself  an  hour.  At 
the  end  of  that  time  visit  it.  and  if  (he  thermometer  still  stands  ti< 
100°  Jetive  it  again  for  anoUw 
houi'.  At  the  third  visit  it  nwy 
be  necessary  to  turn  the  regulAtof' 
thumbscrew,  or  the  wick  may  need 
raising  or  lowering  a  little.  It* 
will  be  a  matter  of  judgment  il, 
fii-st  whether  you  change  the  w'ldt 
or  the  regulator.  In  most  c&xa, 
if  the  blaze  is  about  right,  it  i* 
best  to  leave  it  so  and  to  mote 
n)i(i])lclely  balance  the  machine 
by  II  slight  manipulation  of  thf 
regulatiir.  for  if  this  is  nicely 
done  upon  the  .-itnrt  the  tempera- 
ture can  l>e  controlled  during  Iw 
entire  perind  of  incubation  by 
slightly  turning  the  wick.  NVil* 
the  repetition:  Have  your  flame  to  suit  you  at  the  outset.  leave  it 
so.  and  adjust  tlie  regulator  accordingly. 

It  takes  twenty-four  hours  properly  to  test  the  lamp  and  adjust  the 
regulator.  During  this  time  the  eggs  are  gradually  warming  up.  and 
the  ojierator  is  supposed  to  be  watching  the  machine  and  studying  1uj> 
instruction  book.  If  a  hot-water  machine  is  usi'd.  some  allovranre 
must  be  made  for  the  time  occupied  in  warming  the  tank,  iinli*is  it  l« 
filled  with  water  already  warmed,  Ijct  the  operator  bear  in  niinil 
that  each  incubator  has  its  own  peculiarities  and  musi  l>e  learned  aiu) 
managed  accordingly.  Another  thing  to  note  is  thai  the  nninufac- 
turer  of  an  incubator  is  likely  to  understand  its  management  and  ihe 
operator  is  quite  safe  in  following  Ihe  printed  directions  for  setting 
up  and  starting  the  machine:  but.  while  the  manufacturer  uH<lcr- 
stands  the  mechanical  details  of  the  (.construction  and  adjustment  of 
his  goods,  his  notions  about  the  future  management  of  his  or  any 
other  machine  may  not  be  at  all  like,  nor  at  all  superior  to,  those  ot  . 
acme  other  manufacturer.     This  is  illustrated  in  natural  incubatifllH 
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One  farmer  sets  all  his  hens  in  straw  nests,  another  sets  them  all  in 
cbafF  neslK,  another  sets  them  all  upon  the  ground  and  in  earth  nests, 
but  the  results  are  about  the  same.  Methods  may  seem  to  differ  and 
yet  results  may  be  very  much  alike. 

The  hatch  can  now  be  sivid  to  bi'  begun.  The  incubator  has  been 
sot  up,  adjusted,  and  tested  under  heat  for  twenty-four  hours.  It 
has  been  found  capable  of  maintaining  an  even  temperature,  and  the 
eggs  are  already  warm  in  the  egg  chamber.  The  thermometer  haa 
been  placed  at  a  level  with  the  top  of  an  egg  near  the  center  of  the 
tray.  At  first  the  work  will  require  a  ftiw  visits  at  intervals  of  not 
more  than  one  hour  apart,  but  after  the  third  of  these,  if  everything 
seems  all  right,  the  machine  can  be  left  alone  for  three  or  four  hours, 
but  the  operator  should  be  sure  to  visit  it  just  before  he  retires  for  the 
night.  On  the  morning  of  the  second  day  the  temperature  should 
have  risen  to  102^  F.  It  must  not  be  forgotten  that  from  now  on  the 
eggs  will  manifest  a  little  heat  of  their  own  and  this  must  be  consid- 
ered, as  it  will  influence  the  action  of  the  regidator.  Or,  in  other 
words,  if  the  egg  is  fertile  the  gerui  will  begin  to  waken  into  life  and 
possess  and  give  off  heat,i  This  lessens  the  work  of  the  lamp  and 
should  make  the  operator  cautious  in  his  manipulations  of  the  regu-' 
lator.  The  temperature  from  now  on  should  be  kept  at  103°  F.  If 
the  machine  is  balanced  right,  a  very  slight  turn  of  the  regulator  but- 
ton or  of  the  wick  elevator  is  all  that  will  be  required.  The  operator 
must  not  l>ecome  overanxious  now ;  he  should  resist  all  temptation  to 
tamper  unnecessarily.  It  is  better  to  change  the  adjustment  but  a 
mere  trifle  and  then  wait  a  little  to  observe  the  result  than  to  make 
great  and  abrupt  changes.  It  is  very  easy  to  cook  the  eggs  and  quite 
as  easy  to  chill  them.  All  changes  should  be  gradual,  and  the 
machine  always  be  under  the  control  of  the  operator.  Once  in  good 
working  order,  the  less  an  incubator  is  disturbetl  the  better.  From 
now  on  it  should  be  visited  at  regular  intervals,  three  times  a  day — 
morning,  noon,  and  nighl.  At  the  same  hour  every  morning  the 
wick  should  be  trimmed,  the  chimney  cleaned,  and  the  lamp  refilled. 
The  visit  at  noon  is  simply  one  of  inspection  and  observation.  At 
this  visit  the  operator  should  look  first  at  the  thermometer  and  then 
at  the  lamp.  If  the  teniiierature  is  right  and  the  lamp  is  burning 
well,  there  is  nothing  more  to  do. 

Returning  to  the  work  of  the  morning  after,  the  lamp  is  cared  for 
and  started  again,  the  operator  should  watch  it  carefully  for  a  brief 
period.  Then,  if  the  thermometer  shows  the  proper  temperature, 
il  is  in  order  to  turn  the  eggs.  During  turning  the  tray  should  be 
removed  from  the  egg  chamber  and  the  door  closed.  Some  of  the 
details  of  turning  have  liecn  given.  The  hand  should  W  clean  and 
the  eggs  gently  rolled  around.     It  should  not  require  much  time  to 
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turn  the  eggs,  three  or  four  minutes  being  sufficient.  As  a  nile  no 
other  cooling  is  necessary,  but  this  subject  will  be  referred  to  later  on. 
Many  devices  have  been  invented  for  turning  the  eggs,  but  the  simpk 
method  of  turning  by  hand  is  sufficient.  Gently  brush  or  roll  them 
around  or  change  them  from  one  side  of  the  tray  to  the  other.  The 
necessity  for  turning  depends  upon  the  fact  that  unless  the  egg  is 
turned,  its  substance  will  gravitate,  the  egg  will  become  too  dry  npon 
one  side,  and  the  chick  will  beccmie  attached  to  this  dry  side.  Such  in 
event  will  result  in  a  dead  or  deformed  chick.  The  whole  process 
of  turning  is  so  simple  that  further  explanation  seems  unneeesstry. 
As  to  how  frequently  they  should  be  turned,  once  a  day  is  sufficient, 
though  many  practice  turning  twice  a  day.  This  turning  should  be 
continued  from  the  third  until  the  nineteenth  day.  After  the  iisnil 
signs  of  hatching  can  be  heard  the  eggs  must  not  be  moved  or  dis- 
turbed. After  the  nineteenth  day  the  rule  ".do  not  turn  them,"  is 
imperative.  The  chick,  ready  to  break  its  way  out,  has  found  its 
proper  position,  and  to  move  the  egg  may  so  place  the  chick  that  it 
can  not  work  to  advantage  or  that  it  will  drown  or  smother. 

Cooling. — Many  successful  poultry  men  pay  little  attention  to 
cooling  the  eggs  further  than  to  take  plenty  of  time  in  turning. 
Much  depends  upon  the  machine,  and  more  upon  the  conditicm  of  the 
atmosphere.  If  not  exposed  to  draft  or  sunlight,  the  eggs  can  be 
left  outside  the  machine  for  fifteen  or  twenty  minutes  and  be  none 
the  worse  for  the  exposure,  but,  as  a  rule,  an  exposure  of  five  minutes 
is  sufficient.  That  some  cooling  is  necessary  seems  borne  out  in 
natural  incubation  by  the  practice  of  the  hen,  which  leaves  her  nert 
from  ten  to  sixty  minutes  every  morning.  Of  course,  the  hen  maj 
do  this  for  her  own  accommodation,  but  it  seems  to  be  part  of  the 
programme  in  natural  hatching,  and  better  results  are  obtained  when 
the  eggs  are  cooled  somewhat  every  day.  This  practice  of  coobng 
j^hould  be  continued  to  the  eighteenth  day.  Right  here  it  may  be  weU 
to  advise  the  inexperienced  operator  to  keep  the  egg  chamber  closed 
after  the  evening  of  the  eighteenth  day  and  until  the  close  of  the 
hatch. 

Moisture. — ^This  subject  is  one  upon  which  opinions  differ  vastlv. 
In  the  opinion  of  the  writer  much  depends  upon  the  incubat<H',  its 
location,  and  the  external  atmosphere.  All  agree  that  a  certain 
amount  of  moisture  is  needed.  In  natural  incubation  the  hen  leaves 
her  nest  early  in  the  morning,  while  the  dew  is  yet  upon  the  grass,  and 
if  caught  upon  her  return  to  the  nest  her  feathers  will  be  found  to  be 
wet.  Yet  some  of  the  most  successful  hatches  have  been  made  by  hens 
thai  were  not  allowed  to  leave  the  hatching  pen.  Hence  the  argu- 
ment is  not  settled.     But,  from  the  fact  that  the  early  morning  atinos- 
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while  the  hen  is  off  the  nest,  it  is  safe  to  infer  that  a  limited  amount 
of  moisture  is  essential.  If  the  incubator  stands  in  a  damj)  cellai',  a 
very  good  hatch  can  Ik>  made  without  the  introduction  of  any  mois- 
ture into  the  t'jrg  chamber;  while  upon  the  other  hiind.  if  the  niudiine 
is  located  in  a  dry  room  and  the  weather  is  dry,  a  iK)or  hatch  can  be 
expected  if  no  moisture  is  supplied.  Many  different  melhod-s  of  sup- 
plying moisture  have  been  suggested,  but  most  experienced  operators 
incline  to  the  simplest  methods.  A  small  sponge  saturated  with  pure 
water  can  be  placed  in  the  egg  chamber  and  allowed  to  remain  there 
overnight,  or  a  saucer  containing  a  little  water  can  be  placed  in  the 
bottom  of  the  egg  chamber  and  left  from  time  to  time,  or  the  han<l  of 
the  operator  can  Im  dipped  in  warm  water  and  brushed  lighlly  over 
the  eggs  just  before  they  are  returne<l  to  the  machine  in  the  morning. 
The  last  seems  to  be  a  natural  method  and  does  not  overcharge  tha 
^g  chamber  with  moisture.  T(xi  much  moisture  will  ruin  the  hat 
and  it  is  better  to  err  upon  the  side  of  too  little  than  too  much, 
goo<)  rule  is  to  note  the  barometer  and  in  damp  weather  supply  very 
little  moisture.  As  to  what  is  meant  by  much  or  little  moisture,  the 
writer  thinks  that  a  teaspoonfiil  of  water  is  plenty  for  100  eggs 
in  wet  weather,  while  in  drv  weather  nn  ounce  is  none  too  much, 
this  l)eing  fur  u  period  of  twenty-four  hours.  Or,  again,  if  the  ma- 
chine stands  in  a  cellar,  a.  teaspoonfnl  of  water  will  last  100  eggs 
three  daya,  while  in  a  dry,  well -ventilated  room  ii  tablespoonful 
of  water  every  twenty-four  hours  will  do  no  harm.  The  water  sup- 
plied must  b«>  clean  and  pure  and  should  l)e  warm  when  it  is  inti 
duced.  Surely  with  these  few  hints  the  operator  ought  to  be  able 
settle  thi>  moisture  question  for  himself. 

Testing. — The  egg  will  show  signs  of  hatching  within  thirty  houi 
of  its  hrst  exposure  to  heat.  Along  about  the  twenty-eighth  hour  a 
point  denoting  the  head  and  another  denoting  the  heart  will  appear. 
About  the  forty-tifth  hour  the  expert  can  detect  a  slight  motion  of 
the  heart.  In  about  seventy  hours  the  membrane  known  as  the 
allantois  is  visible.  This  envelope  is  the  temporary  breathing  ajipa- 
ratus  of  the  chick.  On  the  fifth  day  the  streaks  denoting  the  limbs 
can  be  seen.  On  the  sixth  day  the  liver  can  be  located,  and  a  slight 
voluntary  motion  is  observable.  By  the  seventh  day  the  lungs, 
stomach,  and  brain  show  development;  the  eyes  can  Ix-  found  by  the 
tenth  day;  and  on  the  twelfth  day  feathers  begin  to  form.  The  bill 
opens  and  shuts  by  the  fifteenth  day,  and  the  crj-  of  the  chick  is 
heard  about  the  eighteenth  day.  Soon  after,  or  early  in  the  nine- 
teenth day.  the  chick  bursts  the  air  cell  at  the  end  of  the  egg  and 
begins  to  use  ita  lungs  in  breathing.  From  this  time  it  grows  rapidly, 
and  soon  becomes  strong  enough  to  break  through  the  shell. 
1^    While  the  process  of  hatching  is  very  interesting,  the  practical 
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operator  need  not  concern  himself  with  minute  details.  The  eggs 
should  be  tested  at  least  three  times  during  the  period  of  incubation. 
First,  as  a  matter  of  economy.  Eggs  not  fertile  will  not  spoil  for  t 
few  days,  and  they  will  be  as  good  for  the  table  or  feed  after  a  few 
days  in  the  incubator  as  after  as  many  days  in  the  nest.  Again,  eggs 
that  are  doubtful  can  be  cooked  for  food  for  young  chicks  or  cooped 
fowls.  Another  reason  why  nonfertile  eggs  should  be  discovered 
and  removed  is  that  they  absorb  some  heat  from  the  air  of  the  egg 
chamber  and  generate  none  of  their  own.  Again,  if  nonfertile  eggs 
happen  to  be  old  when  placed  in  the  tray  they  are  liable  to  deccmipose, 
and,  by  giving  off  poisonous  gases,  foul  the  air  of  the  egg  chamber 
and  poison  the  chicks  in  the  good  eggs.  However,  it  is  not  wise  to 
disturb  the  eggs  too  frequently.  Testing  upon  the  seventh,  the  tenth, 
and  the  fourteenth  days  is  quite  sufficient.  All  nonfertile  and  all 
doubtful  eggs  should  Ix^  removed  from  the  machine  as  soon  as  their 
condition  is  detected. 

The  process  of  testing  is  simple  enough  after  a  little  experience  is 
acquired.     It  depends  upon  the  appearance  of  the  egg  when  it  "w 
held  between  the  eye  and  a  light.     In  order  that  the  view  may  be 
most  advantageous,  it  must  be  contrasted  with  a  dark  border.     Many 
different  egg  testers  have  Ixjen  devised,  but  they  all  depend  upon  the 
above  principle.     The  simplest  in  construction  is  a  plain  tube  about 
1 J  inches  in  diameter  and  made  of  tin,  wood,  or  cardboard.     The  egg 
is  placed  snugly  against  the  opening  in  this  tube,  and  it  is  so  held  that 
the  (igg  is  between  the  tube  and  the  light  and  the  tube  is  between  the 
egg  and  the  eye.     With  the  eve  close  to  the  uncovered  end  of  the  tube, 
a  picture  of  the  egg  can  be  seen  through  the  transparent  shell.    If 
the  test  is  made  in  a  dark  room,  a  much  better  viev;  can  be  obtained. 
A  very  fair  test  can  be  made  in  a  dark  room  by  holding  the  egg  bef<  re 
a  small  aperture  in  a  window  shade,  provided  i:he  sun  is  shining 
against  the  window.     In  cloudy  weather,  when  the  sun  can  not  be 
depended  upon,  some  kind  of  an  egg  tester  is  required.     All  manufac- 
turers furnish  some  kind  of  egg  tester  with  every  machine  sent  out 
and  the  most  of  them  work  upon  the  same  principle  and  are  operated 
in   the  same  way.     Evening  is  the  best  time  for  making  the  test. 
Have  ready  a  low  table  and  an  empty  tray,  also  a  basin  or  a  biisket. 
The  operator  can  work  best  if  seated  at  the  table  with  the  lamp  in 
front  of  him;  upon  his  left  is  the  tray  of  eggs  to  be  tested,  with  the 
empty   tray    and   basin    upon   his*  right.     Every   detail   should  be 
arranged  before  the  eggs  an^  removed  from  the  egg  chamber,  as  a 
prolonged  exposure  is  to  be  avoided.     One  by  one  the  eggs  are  taken 
from  the  tray,  tested  as  above  suggested,  the  appearance  observed, 
id  the  egg^  if  fertile,  placed  in  the  empty  tray,  or,  if  infertile,  placed 
the  basket.     As  soon  as  all  are  tested  the  tray  containing  the  fer- 
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tile  eggs  is  replaced  in  the  incubator,  the  door  of  whicli  is  Ihcn  closed 
and  the  machine  left  as  before.  Experience  soon  teaches  one  tha. 
Bppe&rance  of  the  nonfertile  and  the  spoiled  egg,  as  contrasted  with 
that  of  the  fertile  egg  which  has  aln^ady  begun  to  hatch.  The  fertile, 
or  hatching,  egg  will  show  a  spiderlike  formation,  a  center  with  long 
crooked  threads,  or  rays,  leading  outward,  and  thia  formation  will 
float  as  the  egg  ia  turned,  seeming  to  have  an  inherent  power  of 
motion.  Such  eggs  are  good  and  the  germ  is  alive  and  hatching. 
But  if  this  formation  is  a  black  stationary  spot  and  the  red  lines 
come  together  in  a  circle,  tlie  egg  is  one  that  has  been  fertile,  but  the 
germ  of  which  is  now  dead.  Such  an  egg  should  be  removed  from 
Uie  tray  at  once.  The  egg  that  remains  clear  except  for  a  small 
dark  cloud  is  infertile  and  may  possibly  be  used  in  cooking.  lu 
case  an  egg  is  doubtful  it  can  be  marked  and  returned  to  the  tray  and 
left  there  a  few  days  to  be  tested  again.  All  eggs  that  cool  too 
quickly  should  be  marked  for  special  examination,  and  remember 
that  the  egg  that  doe.s  not  contain  life  will  be  cooler  than  the  live  egg. 
Cracked  eggs  can  be  saved  by  the  usm  of  court  plaster,  hut  unless  it  t>o 
from  a  rare  or  valuable  fowl  the  attempt  to  hatch  a  broken  egg  will 
hardly  be  worth  the  trouble.  At  the  second  testing,  about  the  tenth 
day,  the  eggs  that  are  hatching  well  will  lie  nearly  half  darkened, 
while  the  othei^  will  look  more  or  less  as  they  did  in  the  first  test. 
On  the  seventeenth  day  the  chick  will  be  seen  to  fill  all  the  egg  but  the 
air  space,  unle.ss  it  has  die{l  in  the  shell  since  the  previous  testing. 
The  final  testing  should  be  carefully  made  and  with  the  shortest  pos- 
sible exposure. 

The  air  ooll.^Books  upon  incubation  devote  much  space  to  this  euh- 
ject.  The  writer  thinks  it  cuts  but  little  figure  in  the  work  of  the 
operator.  If  the  air  cell  is  too  large  the  egg  is  too  dry,  while  if  not 
large  enough  the  egg  is  too  moist,  and  the  moisture  supply  can  be 
governed  accordingly.  Experience  will  teach  the  operator  much  more 
about  the  air  space  than  will  written  pages,  and  until  he  is  experi- 
enced he  need  not  attach  very  great  importance  to  it  unless  it  be 
unusually  large  or  small.  By  the  end  of  the  sixteenth  day  this  occu- 
pies about  one-fifth  of  the  space  in  the  egg.  and  the  chick  ought  to 
occupy  the  remainder  of  this  space.  The  air  cell  gradually  increases 
until  the  eighteenth  day.  Upon  the  eighteenth  day,  or  the  nine- 
teenth day  at  most,  the  eggs  are  turned  and  cooled  for  the  last  time. 
After  this  do  not  disturb  the  eggs.  If  neces.sary,  partly  close  the 
ventilator  slide.  IjCJive  the  door  closed.  Of  course,  the  thermometer 
must  be  watched  and  the  lamp  filled  and  trimmed  more  carefully 
than  ever.  Do  not  be  alarmed  if  the  thermometer  shows  a  temjwra- 
ture  of  104°  at  this  time.  No  harm  will  be  done  if  the  eggs  are  kept 
at  that  temperature  a  few  hours. 
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The  operator  is  again  cautioned  to  let  the  eggs  alone  during  tihe  list 
two  days  of  incubation.  If  the  door  must  be  opened  to  rearrange  the 
thermometer  or  to  supply  moisture,  it  should  be  for  a  brief  period 
only,  and  great  care  should  be  exercised  not  to  jar  nor  change  the 
positions  of  the  eggs.  But  the  lamp  should  be  kept  in  good  order 
and  the  regulator  and  thermometer  watched  closely.  Some  of  this 
has  been  stated  before,  but  it  wiD  bear  repeating,  tor  many  a  good 
hatching  prospect  has  been  blighted  by  overanxiety  or  curiosity. 

At  the  end  of  the  twenty-first  day  open  the  docM*  and  pull  the  trij 
partly  forward.  Then  remove  the  shells  and,  if  any  chick  is  found 
with  the  shell  dried  upon  it  or  in  any  way  attached  to  it,  carefnllT 
liberate  the  chick  and  place  it  in  the  nursery  below.  Then  carefully 
close  the  door  and  let  the  machine  alone  for  another  six  hours  unhs 
the  eggs  are  all  hatched  sooner. 

The  eggs  about  all  hatched,  now  is  the  time  to  clean  and  set  op 
the  brooder,  which  should  be  heated  a  few  hours  before  the  diiffa 
are  removed  from  the  nursery.  After  tJie  hatch  is  completed  and  the 
chicks  are  removed  from  the  nursery,  the  machine  should  be  taken 
apart,  carefully  cleaned,  and  set  right  for  future  use.  The  brooder 
should  be  started  at  about  98°  F.  and  gradually  lowered  at  the  rate 
of  1°  a  week,  according  to  the  weather  and  the  experience  and 
judgment  of  the  poultry  man. 

The  chicks  should  not  be  fed  until  they  are  thoroughly  dried  and 
have  been  out  of  the  incubator  Ht  least  twenty-four  hours.  The  first 
feed  should  be  fine  sharp  grit  or  sand,  upon  which  is  sprinkled  a  very 
little  hard-boiled  egg  chopped  fine.  After  this  they  should  be  fed 
ever}'  three  hours  a  little  broken  grain  or,  better  yet,  some  of  the 
excellent  prepan^d  dry  chick  foods  upon  the  market.  Clean,  fresh 
water  should  be  supplied  from  the  start.  Wet,  sloppy  food  AooM 
be  avoided.  If  none  of  the  manufactured  chick  foods  are  at  hand, 
a  substitute  can  be  made  by  cracking  a  mixture  of  wheat,  com,  and 
egg  shells.  Any  g(K>d  poultry  journal  will  give  valuable  hints  upon 
the  subject  of  raising  chickens  in  brooders, 

STJITMART. 

Study  your  incubator. 
Acquaint  yourself  with  all  its  parts. 
Read  the  manufacturer's  directions  for  setting  it  up. 
Set  it  up  carefully  and  according  to  instructions. 
Never  try  to  run  an  incubator  in  a  drafty  place,  nor  near  a  stove. 
nor  where  the  sun  shines  upon  it. 

Set  fertile  eggs  only.     Waste  no  effort  upon  those  that  are  doubtful 
Learn  how  to  trim  and  clean  a  lamp. 
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Keep  the  lamps  full  and  thf  wick  iiiid  tube  clean. 

Avoid  smoke, 

Se*-.  that  the  eggs  are  clean  and  dry  before  setting  them. 

Balance  all  eggs,  large  end  np,  a  few  hours  before  placing  them  in 
the  Ira  v. 

Do  not  overfill  the  tray. 

Turn  every  egg  the  third  day. 

Cool  the  eggs  everj-  morning. 

Be  sure  yonr  hands  are  clwui  when  handling  egga. 

Test  all  eggs  by  the  seventh  day. 

T^t  again  by  the  eleventli  day. 

Test  again  by  the  fifteenth  <lay. 

If  the  air  spara  is  too  large,  supply  moisture;  if  too  small,  put  I 
saucer  of  dry  lime  in  the  room  and  nm  without  moisture  a  day  or  twgj 

Do  not  expect  to  learn  all  about  the  air  cell  the  first  hatch.     Youf 
will  learn  that  later. 

Do  not  disturb  the  eggs  after  the  evening  of  the  eighteenth  day. 

Have  a  regular  hour  for  incubator  work- 
Do  not  tinker  too  much  with  the  regidator. 
,,  Get  the  adjustment  right  and  keep  it  so. 
■  Heat  your  machine  and  nuike  your  luliustment  before  placing  thrf 
in  the  egg  chamber. 

OESEEAL  BEHARK8. 

I  The  average  farmer,  his  wife,  his  son.  or  his  daughter,  should  not" 
tect  to  learn  all  about  the  management  "f  an  incubator  from  the  pe- 
nl  of  written  pages.  Experience  comes  from  the  work  itself.  This 
M"k  is  easy,  interesting,  and  fa.scinating.  It  occupies  the  mind  and 
s  to  invftstigation.  More  than  that,  it  te^ds  to  succe,s3  and  profit. 
But  great  results  can  not  be  e.tpected  in  the  beginning.  The  poultry 
business  is  a  trade  and  must  l»e  learned.  Many  a  person  is  idle  to-day 
and  looking  for  stmie  sphere  of  usefulness  who  could  learn  how  to 
operate  an  incubator  to  both  mental  and  financial  advantage.  But 
the  work,  slight  as  it  is,  nuist  be  done  properly  and  at  the  right  time. 
The  poultry  business  is  honorable  and  profitable,  but  it  requires  study 
and  e.\|)erience.  We  serve  a  long  and  faithful  apprenticeship  to 
learn  other  more  laborious  and  less  reniunerutive  trades,  when  the 
same  amount  of  application  would  in  less  time  make  us  experts  wit^ 
an  incubator  and  give  us  a  trade  in  a  line  not  affected  by  strikes  e 
lockouts,  nr  liable  to  be  overcrowded. 
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uris  troni    Injuriou.s  TfuiiKTaturt."^.    No.  l'2ti.  l'riU'ti<Kl   Sujrgt^iii)n<  for  Farm  Rnildlngs.    N*-.  iS- 
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Dilehcf*.     No.  !;»'.».  S<rab  in  Sheep.    No.  liil.  I'raetieal  SUKpeslion**  for  Fruit  (imwer*.     No,  I('i2.   liipfri- 
ment  Statit)n  W<irk— XXI.     No.  IW.  i:.:pi*  a**  a    Fom;:e  ("nip.     >.".'.  lli.^.  Cnltnri'  of  the  h:Ik»»»TlB. 
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EXPERIMENT  STATION  WORK. 

Edited  by  W.  H.  Bsal  and  the  Staff  of  the  Experiment  Station  Record. 


Experiment  Station  Work  is  a  subeeries  of  brief  popular  bulletins  compiled  from 
the  published  reports  of  the  agricultural  experiment  stations  and  kindred  institutions 
in  this  and  other  countries.  The  chief  object  of  these  publications  is  to  disseminate 
throughout  the  country  information  regarding  experiments  at  the  different  experi- 
nent  stations,  and  thus  to  acquaint  farmers  in  a  general  way  with  the  progress  of 
igricultnral  investigation  on  its  practical  side.  The  results  herein  reported  should 
or  the  most  part  be  regarded  as  tentative  and  suggestive  rather  than  conclusive. 
^Yirther  experiments  may  modify  them,  and  experience  alone  can  show  how  far 
hey  will  be  useful  in  actual  practice.  The  work  of  the  stations  must  not  be  depended 
ipon  to  produce  "  rules  for  farming."  How  to  apply  the  results  of  experiments  to 
lis  own  conditions  will  ever  remain  the  problem  of  the  individual  farmer. — A.  C. 
True,  Director,  Office  of  Experiment  Stations. 
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EXPERIMENT  STATION  WORK; 


HUE  AHD  CLOYSB.^ 

''arious  explanations  have  been  offered  for  the  soil  condition 
wn  as  clover  "  sickness,"  or  the  failure  of  soils,  otherwise  pro- 
tive,  to  yield  good  crops  of  clover;  and  it  is  doubtless  true  that 
ous  causes  do  contribute  to  this  result,  but  that  in  manj  cases 
lay  be  due  simply  to  an  acid  condition  of  the  soil,  which  can  be 
lily  corrected  by  the  judicious  application  of  lime,  the  character 
he  growth  of  clover  furnishing  a  very  good  means  of  determining 
ither  lime  is  needed,  is  very  clearly  shown  in  experiments  recently 
)rted  by  C.  E.  Thome,  of  the  Ohio  Station. 

►r  a  number  of  years  it  has  been  increasingly  difficult  to  secure  a  crop  of 
?r  on  the  experiment  station  farm.  The  seed  germinates  and  at  first  the 
d  appears  to  be  good,  but  when  the  wheat  Is  taken  off  the  growth  of  clover 
)und  to  be  uneven,  there  being  patches  of  good  clover  interspersed  with 
s  on  which  the  plants  are  stunted.  These  areas  increase  in  sisse  as  the 
on  prepresses.  The  clover  on  them  Is  largely  destroyed  during  the  winter 
•wing  the  seeding,  and  by  spring  there  is  usually  but  little  clover  left 
lis  difficulty  Is  not  confined  to  the  station  farm,  but  is  prevalent  over  a 
iderable  part  of  northeastern  Ohio.  The  soil  on  which  this  trouble  is  expe- 
ced  is  generally  found  to  give  an  acid  reaction  under  the  litmus  test,  and 
poorer  the  clover  the  more  pronounced  is  the  indication  of  acidity. 
3ere  Is  an  evident  relation  between  the  previous  treatment  of  the  soil  and 
present  behavior  of  clover  upon  it  Land  which  has  been  brought  under 
vation  at  a  comparatively  recent  date,  or  which  has  been  kept  in  good 
t  by  liberal  and  frequent  use  of  manure  in  a  well-planned  crop  rotation, 
ill  producing  fine  crops  of  clover;  but  on  lands  which  have  been  (steadily 
ped  for  half  a  century  or  more,  with  little  manuring  and  a  rotation  of 
8  in  which  clover  was  grown  but  once  in  five  or  six  years,  and  especially 
tiose  which  have  been  stimulated  to  unusual  production  of  cereals  by  the  use 
old  phosphate,  without  reenforcement  by  materials  carrying  nitrogen  and 
ssium,  there  is  a  general  and  increasing  failure  of  the  clover  crop.  ♦  •  ♦ 
1  the  soil  of  the  main  station,  naturally  somewhat  deficient  in  lime  because 
ts  origin,  the  condition  unfavorable  to  clover  Is  aggravated  by  the  use  of 
ilizing  materials  originally  compounded  with  acid,  such  as  acid  phosphate, 
ssium  chlorid,  and  ammonium  sulphate,  although  these  materials  are  by 

i  progress  record  of  experimental  inquiries,  publisbed  without  asBomption  of 
onsibility  by  the  Department  for  the  correetiMNi  of  Hie  teets  and  conclo- 
8  reported  by  the  stations. 
:k)mpiled  from  Ohio  Sta.  Bnl.  159. 
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no  means  the  sole  cause  of  this  condition.  On  this  soil  a  luxuriant  growth  of 
clover  has  been  secured  by  the  use  of  Iime»  in  conjunction  with  materitki 
carrying  both  phosphorus  and  potassium.  Lime  alone,  though  increasing  tbe 
growth  of  clover  somewhat,  does  not  produce  a  full  yield,  nor  does  such  a  jMi 
follow  the  use  of  lime  in  association  with  a  carrier  of  phosphorus  only,  or  of 
potassium  only.  When  the  lime  has  been  applied  to  the  com  crop  two  jean 
before  the  clover  seed  was  sown,  the  corn  t>eing  followed  by  oats  and  wheat 
the  effect  on  the  clover  has  been  much  better  than  when  the  lime  was  appli«d 
to  the  wheat  crop  the  fall  before  sowing  the  clover  seed. 

Experiments  made  at  other  stations,  especially  the  Rhode  Island 
Station,**  have  indicated  that  the  detection  of  an  acid  condition  wis 
a  sufficient  index  of  the  need  of  liming.  This  conclusion  is  not 
entirely  borne  out  by  the  experiments  of  the  Ohio  Station,  since, 
although  all  three  of  the  soils  experimented  with  were  acid,  only  two 
of  them  were  benefited  by  liming.  The  behavior  of  clover  on  the 
different  soils,  however,  was  very  characteristic.  The  growth  on  the 
soil  which  did  not  respond  to  liming  was  normal,  while  on  the  othtt" 
two  soils  it  was  small  and  irregular  until  lime  was  applied. 

Until  we  have  more  definite  knowledge  in  this  direction,  therefore,  we  would 
recommend  a  careful  study  of  the  clover  crop  as  an  index  to  the  need  of  any 
Iiarticular  soil  for  liming,  rather  than  exclusive  dependence  on  the  test  for 
acidity,  although  that  also  should  be  employed.^ 

When  the  common  red  clover,  after  taking  root  in  the  spring,  is  found  later 
in  the  season  to  be  making  no  growth,  and  finally  disapi)ears  in  patcties  or 
altogether,  then  the  need  of  lime  is  indicated.  This  condition  of  the  soil  '» 
usually  found  In  regions  where  the  natural  supplies  of  lime  are  scanty,  tbe 
soils  having  l)een  derived  from  sandstones  or  shales,  and  the  small  stores  of 
lime  reduced  by  long-continued  cropping.  The  appearance  of  the  plant  know*n 
as  sorrel,  or  horse  sorrel  (Rumex  acetosella) ,  is  a  further  indication  of  tbe  ue<s\ 
of  lime.  Usually  this  plant  first  appears  on  the  higher  and  poorer  portions  uf 
the  field,  and  as  it  becomes  more  abundant  it  gives  to  these  portions  the 
peculiar  color  from  which  it  derives  its  name.  Such  soils  are  usually  found 
to  give  an  acid  reaction  to  the  litmus  test. 

There  are,  however,  other  soils  which  may  be  improved  by  liming.  Heavy 
refractory  clays,  difficult  to  plow  and  breaking  up  into  clods  requiring  mooh 
labor  to  pulverize,  and  producing  a  uniform  and  healthy  appearing  but  small 
and  unsatisfactory  growth  of  clover,  followed  by  equally  unsatisfactory  yields 
of  other  crops,  may  be  completely  changed  in  character  by  a  large  dressing  ol 
lime,  the  lime  oiiening  them  up  to  the  action  of  the  weather  and  putting  them 
in  such  condition  that  clover  will  grow  luxuriantly.  And  where  clover  attain* 
its  normal  growth  any  other  crop  ordinarily  cultivated  in  Ohio  may  be  soo 
cessfuily  grown.  This  is  to  say,  not  that  the  growing  of  clover  will  dispen* 
with  the  use  of  manures  or  fertilizers,  but  that  a  luxuriant  clover  crop  will 
leave  the  soil  in  such  physical  condition  that  manures  and  fertilizers  will  pro- 
duce their  full  effect  upon  subsequent  crops,  and  that  it  will  supply  a  largf 

«  U.  S.  Dept.  Agr.,  Farmers*  Bui.  133,  p.  6. 

»Por  means  of  detecting  and  correcting  soil  acidity  and  determining  and 
supplying  the  lime  requirements  of  soils,  consult  also  U.  S.  I>ept  Agr.,  Farmer*' 
Bui.  77. 
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part  of  the  nitrogen  required  by  one  or  two  cereal  crops  foltowlng.     Bnt  it  must 
lie  Ruiembered  tbal  clover  provider  only  nitrogen  from  tnurres  outside  tbe  hoU 
Jtoelf.  nua  tliiit  it  really  facilitates  the  exhuustlou  of  tbe  soil  stores  of  iiboH- 
pbonie,  intasKiuni.  uud  lime,  ao  tbiit  If  soil  fertility  Is  to  be  maintained  without 

PLANT  FOOD  EEatTlEEMEHTS  OF  BEAEIKQ  FEUIT  laEES." 

The  amount  of  plant  food  which  mature  fruit,  trcps  in  the  full  vigor 
of  bearing  use  in  one.  growing  season  has  recently  been  reported  by 
L.  U  Van  Sl.yke,  0.  M.  Taylor,  and  W.  H.  Andrews,  of  the  Xeiv  York 
Stat«  Station.     From  ono  to  three  standard  varieties  were  examined 
in  e^ach  case.     With  each  variety  the  fruit,  leaves,  and  new  growth 
of  wood,  as  represented  by  the  extension  of  tbe  branches  during  tha 
seuson,  were  gathered,  dried,  and  analyzed.    The  fruit  on  the  different 
trees  was  picked  when  ripe.    The  foliage  was  left  tintil  it  showed  a 
tendency  to  drop.    The  twigs  of  new  wood  were  removed  soon  after- 
wards. 

The  apple  trees  in  the  experiment  yielded  during  the  season  from 
23  to  nearly  30  bushels  of  fruit  each,  the  |>each  trees  from  nearly 
S  to  over  4  bushels  each,  the  pears  from  1  f  o  H  bushels  each,  the  plums 
from  I  to  1.75  bushels  each,  and  the  quince  tree  about  1.5  bushels. 
The  following  table  shows  the  average  amount  of  plant  food  used 
by  each  fniit  tree  of  the  different  varietie.s  studied; 

Plant  fnod  uned  daring  a  xeaavn'n  ffromth  bu  a  maturo  fruit  tree  in  full  hearing. 

Vuiaty. 

geoT 

Phoophor 
iowid. 

Potwh- 

>.-..  i-r*  1 

Pa-nd: 
l.« 
.« 
.SB 

:5 

Found*. 

!is 

.OS 
.01 

POUKlU. 

1 

1 

11 

gf:::;:::::;::::::;:::-:;:::;::;::;::;:::::;: 

The  above  table  shows  the  total  amount  of  plant  food  used  by  the 
fruit,  leaves,  and  wood  of  each  kind  of  tree  in  one  growing  season. 
The  figures  might   be  considerably  different   with  smaller  younger 
trees,  or  larger  older  trees,  or  with  trees  not  in  bearing. 

If  the  table  is  carefully  examined  it  will  be  seen  that — 
the  relative  proportiona  ot  tbe  different  piantrooci  constltuenta  are  Jtpproil- 
uuilely   tbt?  same  for  tbe  djffereut  vurletlcn  of   fruit  trecK.     Tbis   means  that; 
ua<Ier  like  conditions  of  soil  fertility,  a  mixture  of  nltroBcn,  phoBphork  add, 
and  potasli  wUli.'U  would  meet  the  requirements  of  one  variety  would  fll8i>  meet 
the  needs  ot  the  other  varieties,  bo  far  as  the  supply  of  these  plant-food  con- 
■tltoents  la  concerned.     What  particular  proporfionH  are  best  adapted  to  meet 
the  needs  of  any  particular  noil  can  lie  determlrie>l  only  hy  Bt>ecial  experiment. 

a  Compiled  from  New  York  State  Sta.  Bui.  265. 
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Using  the  above  table  as  a  basis,  the  amount  of  plant  food  used  per 
acre  by  the  diflFerent  fruits  can  be  easily  determined.  The  following 
table  shows  the  data  thus  deduced : 

Plant  food  used  per  acre  by  different  fruit  trees  and  by  wheat 


Variety. 


Apple. 
Peach. 
Pear.. 
Plum. 
Quince 
Wheat. 


Number 

Nitro- 
gen. 

Phos- 

of trees 

phoric 

per  acre. 

acid. 

P&unda. 

P&unds. 

36 

61.5 

14.0 

UO 

74.6 

18.0 

120 

29.6 

7.0 

1» 

29.5 

8.5 

240 

45.5 

15.5 

a20 

89.6 

12.0 

Potash.  '    Lime. 


UH 


P&unds.  .  AmiMb.  i  Fornadt. 


66.0 
72.0 
88.0 
88.0 
67.0 
16.2 


57. 0 
U4.0 
88.0 
41.0 
65.5 


II* 
lit 

9.9 


«  Bushels. 

This  table  shows  that  "  peach  trees  used  the  largest  amounts  of 
plant  food ;  apple  and  quince  trees,  approximately  alike  in  the  results 
given,  come  second,  while  pear  and  plum  trees,  which  give  results 
much  alike,  come  third." 

The  amount  of  plant  food  used  by  a  crop  of  wheat  yielding  20 
bushels  of  grain  and  a  ton  of  straw  per  acre  is  included  in  the  table 
for  comparison.  It  can  be  readily  seen  that  a  heavy  crop  of  fruit 
uses  much  more  plant  food  during  the  growing  season  than  a  crop  of 
wheat.  If,  therefore,  it  is  considered  necessary  to  fertilize  the  soil 
to  secure  a  crop  of  20  bushels  of  wheat  per  acre,  it  would  seem  even 
more  necessary  to  fertilize  for  a  crop  of  fruit 

The  table  shows  further  that — 

the  amounts  of  nitrogen  and  potash  used  by  any  one  kind  of  fmlt  trees  were 
approximately  the  same  in  most  cases,  while  the  amount  of  phosphoric  acid  was 
only  about  one-fourth  the  nitrogen  or  potash.  In  most  commercial  fertilizer* 
used  on  fruit  trees  the  phosphoric  acid  is  present  in  proportions  about  4  tinoes 
the  nitrogen.  This  is  on  the  assumption  that  the  soil  contains  more  nitron 
relatively  than  phosphoric  acid,  which  may  or  may  not  be  true  In  individual 
cases.  The  question  may  be  raised  as  to  whether  quantities  of  phosphoric  acid 
are  not  frequently  applied  much  in  excess  of  the  actual  need  of  a  season's  crops. 

PRACTICAL  APPLE  OROWINO  IK  NEW  YORK.o 

The  claim  is  sometimes  made  that  the  experiments  conducted  at  the 
stations  are  often  on  so  small  a  scale  that  practical  farmers  do  not 
have  faith  in  them,  and  that  greater  weight  would  be  attached  to  the 
results  if  the  experiments  and  observations  were  on  a  much  larger 
scale  or  were  carried  out  under  such  conditions  as  confront  the 
farmer  himself.  Of  unusual  interest,  therefore,  from  this  standpoint, 
is  the  work  recently  reported  by  G.  F.  Warren,  of  the  New  York  Cor- 
nell Station,  in  which  he  gives  the  results  of  his  examination  of  1,138 


a  Compiled  from  New  York  Cornell  Sta.  Buls.  226.  229. 
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apple  orcharda,  covering  8,642  acres,  in  Wayne  and  Orleans  counties 
N.  Y.     Both  of  these  connties  are  extensive  apple-giowing  I'egioiu^a 
In  one  township  every  orchard  as  Iarg;e  as  an  acre  in  extent  ' 
visited.     Observations  were  made  on  snch  factors  as  location,  sitAffl 
ns|ject,  «oil,  managenienl,  distance  l>etween   trees,  pruning,  preseaH 
<-ondition  of  the  orchard,  orchard  troubles,  etc. 

In  Wayne  County  Mr.  Warren  found  the  average  yield  for  four] 
years  of  31  orchards,  which  had  t>een  tilled  five  years  or  more,  to  be'^ 
at  the  rate  of  2fi6  bushels  per  acre.  Thirty-five  orchards  which  had 
been  tilled  most  years  averaged  229  bushels  per  acre.  Forty-lwo 
orchards  in  .sod  most  years,  but  occasionally  tilled,  yielded  an  average 
of  202  bushels  jwr  acre.  Forty  orchards  which  had  been  in  sod  more 
than  five  years  yielded  only  148  bushels  per  acre.  These  figures 
show  an  increased  yield  for  orchards  tilled  five  years  or  more  of  about 
80  per  cent  over  orcliards  which  had  been  five  yeai-s  or  more  in  sod. 

This  greater  yield  in  the  tilled  orchards  was  found  not  to  be  due  J 
entirely  to  cultivation,  since  the  man  who  took  the  trouble  to  till  his  J 
orchard  usually  gave  the  orchard  better  care  as  regards  fertilizers, 
spraying,  pruning,  etc.  Considering,  therefore,  only  orchards  which  j 
were  well  cared  for.  the  orchards  tilled  five  years  or  more  still  gave  ' 
about  35  per  cent  better  yields  than  the  orcliards  which  had  been  five 
years  in  sod. 

Many  of  the  sod  orchards  examined   were  pastured  with  cattle, 
sheep,  or  hogs.     The  yield  in  1902  of  22  orchards  pastured  with  hoga   i 
was  271  bushels  per  acre:  of  15  orchards  pastui-ed  with  sheep,  ilfr^ 
bushels  per  acre:  of  54  orchards  pastured  with  cattle,  159  bushelR  perJ 
acre;  and  of  47  orchards  not  pastured,  185  bushels  per  acre.     It  iSjl 
thus  seen  that  hogs  were  least  and  cattle  most  injurious  in  the  orchardi'] 
Pasturing  the  orchard  with  either  sheep  or  hogs,  however,  resultec 
in  better  yields  than  not  pasturing. 

About  30  per  cent  of  the  orchards  examined  in  Wayne  County  were  1 
not  fertilized;  60  per  cent  received  barnyard   manure,  and   a  few* 
orchards  also  received  some  commercial  fertilizer  and  green  nianun 
The  average  yield  for  the  two  years.  1902  and  1903,  of  220  fertilized 
orchards  was  at  the  rate  of  257  bushels  per  acre,  and  of  78  unfertilized 
orchards,  202  bushels  per  acre.     This  represents  an  increased  yield  : 
of  55  bushels  per  acre  for  the  fertilized  orchards.  J 

Relative  to  the  value  of  spraying  (lO  sprayed  orchards,  representing  3 
626  acres,  yielded  in  1903  at  the  rate  of  280  bushels  per  acre,  while  107 
unsprayed  orchards,  covering  673  acre,s.  yielded  at  the  rate  of  253 
bushels  per  acre.     The  amount  received  for  8.430  barrels  of  sprayed 
apples  averaged  $2.02  per  barrel,  while  0,365  barrels  of  unsprayed   i 
apples  brought  but  $1.80  per  ban-el. 

The  following  data,  secured  in  Orleans  County,  show  the  yield  aoj 
^r  11252— No.  237— "S  m- 2 
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income  from  well-cared-for  orchards  sprayed  different  numbers  of 
times  in  1904: 

Yield  and  income  from  orchards  sprayed  different  numbers  of  times. 


How  treated. 


No.  of 

or- 
chards. 


Unsprayed 

Sprayea  once 

Sprayed  twice 

Sprayed  three  times 
Sprayed  four  times . 


Yields. 


48 
83 
70 

27 
6 


No.  of 
acres. 


Average 

^eld 
I>eracre. 


881.0 
852.0 
701.0 
247.6 
43.0 


BtuheU. 
828 
846 
874 
414 
M9 


Portioxi 
of  crop 
bar- 
reled. 


No.  of 

or- 
chards. 


Percent. 
66 
74 
78 
87 
77 


Incomes. 


M 
80 
64 
25 
6 


^     perscre. 


449.6 
816.0 
644.0 
2811.5 

4ao 


» 
Ifi 
IM 

m 


The  effect  of  distance  between  trees  set  before  1880  was  studied  in 
its  relation  to  yield.     The  following  four-year  averages  were  found: 

Bushels 
per  acre. 

Trees  not  over  30  by  30  feet  apart 186 

Trees  31  by  31  to  35  by  35  feet  apart 222 

Trees  36  by  36  to  40  by  40  feet  apart 229 

Among  other  matters  noted  in  the  survey,  drainage  was  deemed 
desirable  in  54  orchards  in  one  township.  The  yield  of  these  54 
orchards  in  1902  was  at  the  rate  of  203  bushels  per  acre,  or  42  bushels 
per  acre  less  than  the  average  of  orchards  in  the  township.  The 
four-year  average  yield  of  orchards  on  elevated  sites  in  this  same 
township  was  at  the  rate  of  227  bushels  per  acre;  on  moderate  and 
slightly  elevated  sights,  224  bushels,  and  on  low  sites  213  bushels  per 
acre.  "  Evidently  the  site  is  not  a  very  important  factor.  The  best 
site  is,  doubtless,  one  that  is  sufficiently  elevated  to  give  good  oppor- 
tunity for  air  and  water  drainage,  but  not  so  high  as  to  be  sharply 
exposed  to  wind." 

The  kind  of  soil  on  which  the  orchard  is  located  was  not  found  of 
so  much  importance  as  the  kind  of  treatment  the  soil  received.  Good 
crops  were  found  growing  on  quite  diversified  soils.  A  well-drained 
deep  loam  is  recommended. 

The  effect  of  renting  orchards  was. well  brought  out  in  the  data 
secured.  The  survey  showed  that  77  per  cent  of  the  orchards  in 
Wayne  County  were  managed  by  the  owners,  and  23  per  cent  by 
renters.  The  four-year  average  yield  of  orchards  managed  by  the 
owners  was  at  the  rate  of  210  bushels  per  acre,  while  in  the  orchards 
managed  by  renters  the  average  yield  was  174  bushels  per  acre. 

This  survey,  covering  as  it  does  the  actual  practices  of  farmers  in 
two  of  the  most  important  fruit-growing  counties  of  New  York,  and 
giving  the  actual  results  in  yields  and  income  by  different  metho<is 
of  treatment  in  hundreds  of  orchards,  is  on  a  sufficiently  large  scale 
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to  make  tlie  results  obtained  of  more  than  usual  value  and  inlere 
It  is  gratifying  to  find  that  the  cultural  niPthods  long  recflmmendw 
by  the  experiment  stations  ns  a  result  of  trials  on  a  small  scale  hold] 
true  when  applied  to  orcharding  on  a  commereial  scale. 


SUinVIVO  01TT  OF  BEES  WHEAT, 

T.  L.  Lyon  and  Alvin  Keyser.  of  the  Nebraska  Station,  report 
experiments  to  determine  what  basis  there  is  for  the  prevalent  beliel 
among  farmers,  grain  dealers,  and  millers  that  a  change  of 
wheat  from  time  to  time  is  ver>'  desirable  and  that  the  productive 
power  and  quantity  of  gi-ain  deteriorate  when  it  is  grown  continuously 
in  the  same  locality. 

In  the  experiment  reported,  seed  obtained  originally  from  Kansas 
and  Iowa  in  189£)  has  since  that  time  been  grown  at  the  Nebraska 
Station  with  Nebra.ska -grown  seed.  A  like  comparison  has  been 
made  since  1902  between  western  and  central  Kansas,  Ohio.  Iowa, 
and  Nebraska  grown  seed. 

The  experiments  resulted  as  follows: 

Se^\  wUeat  brouKlit  from  a  distance  did  not  <a  any  case  prove  am  good  as  tbtt 
locally  Kr»wu  Hpcd  of  tlie  same  variety.  locally  grovia  Turkiab  Red  yielded 
better  than  Imported  t'rlmeau  for  eneli  of  tlie  tliree  years  tested.  •  •  * 
Tnrkleb  Ued  seed  broaght  from  western  Kaiiwis  yielded  uenrly  hs  nell  ns  tbe 
NebrnaiiH-grown  seed  and  was  of  better  gunlltj-  dnrtiig  tbe  drier  yearn,  but  suf- 
fereil  inure  from  »ciil)  or  bllglit  In  1903  and  1(KM. 

These  results  are  a.  notable  addition  to  the  rapidly  accumulating 
evident*  that  locally  develojied  -seed  is  the  most  reliable  and  that  indi- 
vidual farmers  should  give  more  attention  to  the  production  of  their 
own  seed.  The  bringing  of  high-priced  high-bred  seed  from  a  dis- 
tance— however  valuiibte  the  seetl  may  be  under  the  coiidition.s  of 
soil,  climate,  etc..  under  which  it  "Hi^  produced — is  more  than  likely  ' 
to  prove  a  disappointment  under  the  changed  environment.  The  best 
seed  for  any  locality  is  that  wisely  selected  and  carefidly  bred  under 
(he  conriitions  peculiar  to  that  locality. 

SELECTION   OF   SEES  WHEAT  WITH  HIGH  FAOTEIK  COFTEST.* 

Investigations  are  reported  by  ,J.  N.  Harper  and  A.  M.  Peter,  of 
the  Kentucky  Experiment  Station,  which  show  that  the  hard  flinty 
wheat  kernels  are  the  richest  in  protein.  Flinty  wheats,  however, . 
tend  to  become  softer  when  grown  year  after  year  without  selection. 
It  is  necessary,  therefore,  if  the  flinty  character  and  high  protein  con- 
tent are  to  be  maintained,  that  seed  should  be  carefully  selected  each 
year.     It  was  found  by  examining  the  kernels  from  a  large  number ' 

<•  Couipiled  from  NeUraska  Stn.  Hul.  * 
A  Compiled  from  Kentucky  Sta.  Bui.  113. 
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of  different  heads  of  wheat  that  there  was  very  little  difference  in 
the  physical  appearance  of  the  individual  kernels  composing  any 
one  head  except  in  respect  to  size,  and  that  the  grains  from  the  sev- 
eral heads  of  any  one  stool  were  sensibly  alike.    The  grains  from  dif- 
ferent stools,  however,  often  differed  materially,  some  being  flinty, 
others  starchy.     The  larger  kernels  in  the  center  of  a   head  were 
richer  in  protein  than  the  smaller  kernels  near  the  base  and  tip.    TTie 
earlier  varieties  were  foimd  to  be  richer  in  protein  than  the  later 
varieties.     It  is  recommended  that  flinty  kernels  from  the  middle  of 
the  head  of  early  varieties  (if  equally  good  in  other  respects)  should 
be  selected  for  planting  in  order  to  develop  a  high  protein  type  of 
wheat.     Such  wheats  are  preferable,  both  from  the  baker^s  standpoint 
and  from  the  standpoint  of  value  as  food.     A  simple  machine  to  test 
the  relative  hardness  of  kernels  by  measuring  the  pressure  required  to 
cut  them  transversely  has  been  devised  by  the  station. 

TOBACCO  SEED  SELECTIOH.'' 

In  bulletins  of  the  Connecticut  State  and  Maryland  stations  A. 
D.  Shamel  and  W.  W.  Cobey,  of  the  Bureau  of  Plant  Industry  of 
this  Department,  point  out  the  necessity  for  careful  selection  of  seed 
plants,  prevention  of  cross  fertilization,  and  sorting  of  seed,  in  order 
to  secure  more  uniform  and  better  quality  tobacco.  The  Maryland 
Station  bulletin  gives  the  following  concise  directions  for  procuring 
good  tobacco  seed : 

(1)  Save  the  best  plants  in  the  field  for  seed  plants.  During  the  eultivatioD 
of  the  crop  and  the  suckering  and  topping  processes  a  constant  search  for 
good  plants  should  be  made  by  growers. 

(2)  When  good  plants  are  observed,  they  should  be  plainly  marked  by  a  tag 
or  rag  tied  to  the  plant,  so  that  they  may  be  easily  found  and  to  prevent  tbem 
from  being  accidentally  topped. 

(3)  Place  a  12-pound  manila  papier  bag  over  the  flower  beads  of  the  selected 
seed  plants  before  the  first  fiowers  oi)en.  Inspect  the  bags  every  few  days  for  the 
first  two  weelcs  and  raise  them  up  farther  on  the  growing  stems,  arranging 
them  so  as  to  prevent  any  injury-  from  crowding  in  the  bag  during  this  period  of 
growth. 

(4)  At  the  end  of  the  season,  when  the  seed  pods  are  ripe,  cut  oflF  the  plants 
near  the  ground  without  removing  the  bags  and  hang  tbem  up  in  a  dry  place 
The  bags  serve  to  catch  the  seed  which  may  fall  out  of  the  capsules  In  drying. 

(5)  After  the  seed  has  thoroughly  drie<l.  shell  it  out  of  the  capsules  and 
separate  out  the  heavy  seed  for  use. 

According  to  A.  D.  Shamel,  as  explained  in  the  Yearbook  of  this 

Department  for  1904  ^ — 

The  most  satisfactory  means  of  separating  the  light  from  the  heavy  seed  Is 
by  using  a  current  of  air.     A  simple  and  eflTective  device  for  the  purpose  is 


oCk)mpiled  from  Connecticut  State  Sta.  Bui.  150;  Maryland  Sta.   Bui.  103; 
U.  S.  Dept.  Agr.,  Yearl)<)ok  1004,  p.  4;{5. 
*  »ee  also  U.  S.  Dept.  Agr.,  Farmers*  Bui.  225,  p.  10. 


ebown  In  figure  1  Tbe  material  neceBtukry  for  coMtructlng  this  macbine  f 
obtained  by  tobacoo  growers  from  almost  any  chemical  supply  house,  Tbe  too 
bellows  (a)  Is  i-oonected  by  uientiR  of  a  rublwr  tube  (6)  to  tbe  rnlve  tube  10] 
Tbe  glass  tube  |dl  Is  fitted  with  a  ru1it)er  cork  (n.  In  wbicb  tbe  ralve  tube  U 
Inserted.  Tbe  lop  or  tbe  cork  Is  covered  wltb  u  piece  of  Bnely  woven  gati».-,  I 
order  to  prevent  tbe  seeds  from  entering  tbe  valve  tube.  About  nu  oi 
seed  for  separation  i*  placed  In  the  glass  tube,  and  a  current  of  air  in  I 
by  means  of  tbe  foot  betlows.  Tbe  strength  of  this  current  must  be  regulated 
by  tbe  rsive  (c).  so  that  only  tlie  dirt,  tbaff.  and  light  seed  will  be  blown  out 
of  tlie  to})  iif  the  tube.  It  In  Hdvisable  to  screen  out  all  of  the  large 
particles  nf  bulls  and  trasb  before  putting  tbe  seed  In  tbe  tube. 

It  is  claimed  to  be  easily  within  the  reach  of  every 
tobacco  grower  to  select  liis  seed  platit.s  in  liie  manner 
outlined,  and  to  thereby  improve  his  crop  without  »ay 
e.^tra  c.xpen.'r*'  and  very  little  labor.  "The  increase  in 
yield  of  com  and  wheat  which  has  resulted  from  carp- 
ful  seed  selection  and  breeding  is  sufficient  evidence  of 
the  possibility  of  securing  a  like  improrement  in  tbe 
tobacco  crop  through  similar  methods." 

A  COTKB  CROP  TOR  TOBACCO  FIELM.- 

A.  D.  Shamel,  of  the  Bureau  of  Plant  Industry  of  this 
Department,  in  a  recent  Imlletin  of  tbe  Connecticut  State 
Station,  points  out  (hat— 
.    a  iBtt^le  cover  croft  wblcb  can  be  Knred  lantedlatetr  after  the 


or  Ion  of  femuty  In  otiMr  way*.  >■  sf  flpwlal  Inpar- 

to)wv<r>  growen.     Jtfl«r  tobaeco  hn  hmtm  tmnnUd.  hi 

.7  iber^abofm  Id   Nmt   Kagtaal  ttm  la  a  cawifcra- 

bl»  kM  of  ptent  fbad  fimm  tkr 

■olt— lylac  bare  Cor  iwartr  *<■> 


Fig    i-A^;.^- 


and  oth^r  ieguiaek,  etc.  harr  been  wed,  bat  w  has  prawid  ^titidf 
satis^M;tocy.  ifetvnt  espennMDlA,  bovcrar.  iafiair  Am  •  amf 
well  suited  &r  this  purfum  u  fonnd  ia  haby  «r  B^aiaa  ««1>L  ~  ft 
has  a  peculiar  habit  of  growth,  aad  ^ihem  iuavJ  al^K  Ac  plate 
spread  ont  ca  the  ^mHrnee  of  the  f^ 
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gatherer  makes  it  of  special  value  for  many  tobacco  soils  which  are 
relatively  poor  in  nitrogen. 

Russian  vetch  requires  moisture  during  the  first  few  weeks  of  growth,  bot 
after  it  becomes  established  is  one  of  the  best  drought-resisting  forage  plants 
grown.  The  plant  withstands  cold,  heat,  and  drought,  but  does  not  do  well 
where  water  stands  in  the  soil  or  covers  the  land.  It  has  very  fine  small  roots, 
which  penetrate  the  soil  in  every  direction,  and  when  the  plants  are  turned 
under  they  rapidly  decay  and  give  up  their  plant  food  to  the  sncceedlng 
crop.     *     *     ♦ 

Owing  to  the  large  size  of  the  seed — about  the  size  of  a  small  pea — a  stand  is 
easily  secured  in  the  fall,  and  when  sowed  at  this  time  the  plants  will  corer 
the  ground  before  cold  weather.  The  best  way  of  seeding  is  probably  to  plow 
the  land  and  broadcast,  harrowing  in  the  seed  with  a  light  smoothing  bam)w. 
If  it  is  to  be  sowed  with  the  greatest  possible  economy  of  seed,  it  should  be 
planted  in  drills  2  to  4  feet  apart  and  cultivated  several  times  until  the  plants 
cover  the  ground.  The  seed  should  be  sowed  as  soon  as  possible  after  the 
tobacco  is  cut,  and  at  the  rate  of  about  1^  bushels  of  seed  per  acre  broadcast 
When  sowed  in  drills,  probably  from  three-fourths  to  1  bushel  per  acre  will  suf- 
fice.    Tiie  best  time  for  sowing  is  probably  between  August  1  and  September  15. 

When  planted  on  land  which  has  not  borne  this  crop  before,  the  seed  sbonid 
be  inoculated  before  sowing,  *  *  *  or  the  soil  may  be  inoculated  by  sowing 
on  it,  with  the  seed,  surface  soil  from  a  field  where  this  vetch  has  been  recently 
and  successfully  grown. 

CEEEAL  BEEAKPAST  FOODS.^" 

The  number  and  variety  of  cereal  breakfast  foods  at  present  on  the 
market  is  large,  but  as  pointed  out  by  L.  H.  Merrill,  of  the  Maine 
Agricultural  Experiment  Station,  who  has  been  engaged  recently  in 
a  study  of  the  digestibility  and  food  value  of  this  class  of  goods,  in 
cooperation  with  this  Department,  the  majority  of  them  fall  readily 
into  three  groups.  The  first  would  include  those  which  are  prepared 
by  simply  grinding  the  decorticated  grain,  the  second  those  which 
have  been  steamed  or  otherwise  partially  cooked  and  then  ground 
or  rolled,  and  the  third  those  preparations  which  have  been  acted 
upon  by  malt,  which  induces  a  greater  or  less  chemical  change  in 
the  starch  present.  The  earliest  of  the  cereal  breakfast  foods  whidi 
came  into  general  use  in  the  United  States  were  of  the  first  class, 
oats  being  the  most  commonly  eaten.  Coarsely  ground  uncooked 
wheat  does  not  seem  to  have  been  so  generally  used  for  preparing 
a  breakfast  dish,  though  corn  meal  and  hominy  have  long  been  and 
still  are  popular.  As  the  use  of  cereal  breakfast  foods  became  more 
common,  the  raw  products  were  to  a  considerable  extent  replaced 
by  the  so-called  rolled  oats  and  wheats  constituting  the  second  group, 
and  these  goods  are  commonly  conceded  to  surpass  the  simpler  old- 
fashioned  raw  products  in  ease  of  preparation  in  the  household  and 

o  Compiled  from  Maine  Sta.  Bui.  118.  See  also  Maine  Sta.  Bala.  65  and  Si 
for  earlier  work  by  C.  D.  Woods  and  L.  H.  Merrill. 
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in  olher  ways.  The  manufacturers  claim  that  the  malted  and  other- 
wise specially  prepared  goods  of  the  third  clasH  represent  h  still 
further  advance. 

In  the  manufacture  of  the  malted  goods  barley  malt  is  mixed 
with  the  cereal  under  conditions  favorable  to  the  action  of  the  ferment 
present,  the  result  being  that  some  of  the  cereal  starch  is  converted 
into  a  soluble  form. 

Some  of  the  malted  and  other  cereal  foods  are  fully  cooked,  as  by 
parching  in  addition  to  steaming,  and  may  Ik-  eaten  dry  without 
further  preparation,  or,  as  many  prefer,  with  the  addition  of  cream 
and  sugar.  In  a  few  easels  the  manufacturers  cater  still  further 
to  the  popular  taste  by  wetting  the  cereal  with  ii  -•suited  or  sw  ?tened 
wlution,  after  which  it  is  again  dried  and  slightly  browned. 

As  reganis  composition,  the  figures  published  by  Professor  Merrill 
ihow  that,  as  is  obvious  indeed  from  their  appearance,  the  cereal 
breakfast  foods  are  comparalively  dry  products,  the  average  moisture 
x>ntent  of  the  different  sorts  of  corn,  wheat,  and  oat  products  lu- 
;Iuded  in  his  comparison  lieing  not  far  from  !>  or  10  per  cent.  Rolled  , 
oats,  which  he  selected  as  a  basis  for  comparison  in  his  discussion,  has  i 
the  following  percentage  comjKisition  as  shown  by  the  average  of  a 
number  of  analyses ;  Water  8.4,  protein  15.6,  fat  7.5,  carbohydrates  UR.fi, 
and  ash  1.9  per  cent,  the  heat  of  combustion  being  4.323  calories  j>er 
gram.  The  rolled  oats  contained  considerably  more  protein,  fat,  and 
asli  than  rolled  wheat,  corn  meal,  or  hominy,  and  also  furnished  more 
energj'.  It  is,  however,  surpassed  by  the  corn  and  wheat  products  as 
sources  of  carbohydrates.  It  should  be  remembered  that  corn  in  its 
natural  condition  contains  on  an  average  about  4  jter  cent  fat. 
The  small  amount,  0.7  per  cent,  found  on  an  average  in  the  com  meal 
and  hominy  analyzed  i.s  due  to  the  rejnoval  of  the  germ  in  milling. 
The  malted  products  e.\am)ned  were  more  thoroughly  dried  than  the 
other  goods,  containing  only  alxnit  7  pet-  cent  water.  Otherwise 
their  percentage  composition  did  not  vary  greatly  from  that  of  the 
coiTes^Kinding  unmalted  cereals. 

Aoulfses  made  at  dllTerent  tliiien  of  the  same  hrand  [of  cereal  brenkfast 
foods]  show  great  v-arlatlous  in  composition.  TblH  Is  not  straage  n-ben  It  Is 
remembered  tliiit  there  are  many  rnrletles  of  these  c^renl  grBlns  vnryinB  wucb 
In  composition,  and  tbnt  eveu  tbe  same  rarlet]'  will  mIioit  wide  dlffereunis  In 
coui|x>sitloii  B<rcording  to  tbe  (.■buraiTter  of  tbe  KenHon  and  of  tbe  soil  nnd  fertl' 
Itser  used. 

A  number  of  digestion  experiments  were  made  in  which  rolled 
oats,  rolled  wheat,  granulated  com  meal,  hominy,  and  some  of  the 
common  commercial  brands  of  specially  prepared  breakfast  foods 
were  studied.  The  ready-to-eat  goods  were  used  as  manufactured. 
The  rolled  oats  and  wheat  were  cooke(l  for  forty-five  minutes  in  a 
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double  boiler.     In  general,  about  90  per  cent  or  over  of  the  organic 
matter  was  retained  in  the  body  when  the  cereals  were  eaten  with 
a  mixed  diet  containing  bread  and  meat,  with  a  simple  diet  of  cereal, 
cream,  and  sugar,  and  also  when  the  results  were  computed  for  the 
cereal  breakfast  food  alone.     In  the  case  of  the  mixed  diet  the  highest 
percentage  of  digestible  protein,  93.2,  was  noticed  with  the  rolled 
wheat  ration,  and  the  lowest,  88.9  per  cent,  with  hominy.     In  case  of 
the  simple  diet,  the  range  in  digestible  protein  was  from  82.3  per  ceDt 
with  granulated  corn  meal  to  91.6  per  cent  with  the  rolled  wheat 
ration.     Considering  the  results  for  the  cereal  breakfast  foods  alone, 
the  lowest  value,  57.7  per  cent  digestible  protein,  was  noted  with  a 
specially  prepared  whole- wheat  product,  and  the  highest  value,  85  per 
cent,  with  rolled  oats.     The  available  energy  was  high  in  all  cases.    It 
was  not  far  from  95  to  97  per  cent  with  the  mixed  diet.     With  the  sim- 
ple diet  the  range  was  somewhat  greater,  namely,  91.1  per  cent  with  a 
specially  malted  cereal  to  96.4  per  cent  with  hominy.     With  cereab 
alone  the  lowest  value  was  84.1  per  cent  available  energy  with  a  spe- 
cially prepared  whole  wheat  cereal,  and  the  highest  value,  94.4  per 
cent,  with  hominy. 

According  to  the  author  corn  products  with  a  mixed  diet  and  with 
a  simple  diet  made  a  favorable  showing  as  regards  both  total  organic 
matter  and  energy,  but  were  inferior  to  the  other  goods  in  respect 
to  the  digestibility  of  protein. 

If  the  value  of  the  cereal  breakfast  foods  be  based  upon  the 
digestibility  of  the  protein  when  the  foods  are  used  with  a  mixed  diet, 
rolled  wheat  must  be  placed  first  and  corn  products  last.  When  the 
digestibility  of  the  cereals  alone  is  considered,  rolled  wheat  ranks 
first,  not  only  in  digestibility  of  the  total  organic  matter,  but  also 
with  respect  to  the  protein.  The  rolled  oats  rank  next,  and  the  com 
preparations  and  the  specially  prepared  whole-wheat  product  the 
lowest  of  all. 

Treating  the  cereals  with  malt  at  the  factory  increases  somewhat 
the  amount  of  dextrinized  starch  present  and,  according  to  the  manu- 
facturers' claims,  increases  digestibility,  but,  as  pointed  out  by  Pro- 
fessor Merrill,  cooking  also  renders  starch  soluble  and  "  we  may  con- 
dude,  therefore,  that  the  dextrinization  of  these  goods  by  the  manu- 
facturers is  in  itself  of  little  importance  so  far  as  the  digestibility  of 
the  food  is  concerned,  unless  the  preparations  are  to  be  eaten  withont 
further  cooking.  *  *  *  The  housewife  finds  a  material  gain  in 
time  in  the  use  of  cooked  or  partially  cooked  cereals." 

The  importance  of  thorough  cooking  is  emphasized,  and  an  hour 
at  least  is  recommended,  in  the  case  of  hominies  and  old-fashioned 
oatmeals;  and  though  it  is  asserted  that  the  roUed  cereal  products 
may  be  prepared  in  ten  to  twenty  minutes,  in  most  cases  it  will  be 
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found  advisable,  awoniing  to  the  author,  tn  cook  them  for  a  lonj 
time. 

Tn  a  study  of  cereal  breakfast  foods  reiiorted  by  Harry  Snyder," 
of  the  Minnesota  Experiment  Station,  the  difficulty  conmionly  ex- 
perienced in  digesting  imperfectly  cooked  oatmeal  is  attributable  to 
the  large  amounts  of  glutinous  material  which  surround  the  starch 
grains  and  prevent  their  disintegration.  When  thoroughly  cooked  the 
protecting  action  of  the  mucilaginous  protein  material  is  overcome, 
and  the  compound  starch  granules  are  sufficiently  disintegrated  to 
allow  the  digestive  juices  to  act. 

The  increased  digestibility  of  the  thoroughly  cooked  cereal,  Pro- 
fessor Snyder  believes,  is  largely  due  to  a  physical  change  in  the  car- 
bohydrates, which  renders  them  more  susceptible  to  the  action  of 
digestive  juices. 

In  connection  with  the  Maine  investigations  the  importance  of 
the  ash  constituents  of  cereal  breakfast  foods  is  discussed.  The  ad- 
vocates of  the  extended  use  of  cereal  breakfast  foods  lay  much 
stress  upon  the  large  amount  of  mineral  constituents  (lime,  phos- 
phorus, and  iron)  which  they  are  said  to  contain  as  compared  with 
white  flour. 

Tbe  ont  uud  wlieut  breukfitst  foods  <.-outaln  from  1.6  to  'i  per  (vnt  of  asb  I'oii- 
■ttltuents;  gniliaoi  llinir  ctirrles  nn  equally  lurge  aiuount,  while  [latent  flour 
ctintulns  only  about  one-hnlf  of  1  [ler  cent.  Henpe  It  Ib  said  that  we  shoold 
eat  tlie  roanter  Sours ;  or  if  we  ))erslst  in  eating  bread  of  patent  floiu',  we 
sboald  supplement  our  diet  by  the  use  of  cereal  breakfast  foods.  If  tbere  Is 
any- force  In  this  argument  It  lies  in  tbetie  two  aasumptloua :  First,  that  white 
llonr.  iiK  now  milled;  no  longer  contains  enough  nsh  constituents  to  satisfy  the 
ncedn  of  tiie  body.  Second,  that  l)read  flour  and  the  cereal  breakfast  foods 
ar«  tbe  only  sources  from  which  the  body  may  derive  mineral  matters.  In 
point  of  fact,  an  average  diet,  even  though  It  does  not  Include  coarse  Bour  and 
cereal  breakfast  foods,  probably  carries  the  mineral  siUts  in  quantities  largely 
in  excess  of  our  needs. 

In  general,  the  author  concludes  that — 
while  the  modern  methods  of  milting  cereal  breakfast  foods  hare  changed  the 
uiecbanical  condition  of  tbe  cereal,  and  in  many  cases  the  foi-m  of  the  cnrbo- 
Uydrates  as  well,  yet  the  actual  nutritive  value  is  for  the  most  pait  n  charac- 
teristic of  the  cereal  Itself,  and  is  chnuged  but  little  by  Us  method  of  prepara- 
tion.   •     •     • 

It  has  been  claimed  that  cooked  or  partially  i?noked  cereals  ixissess  snt>eHor 
keeping  qualltleH.  If  this  lie  true,  it  is  probably  due  to  the  Bteriiizlng  effect  of 
tbe  heat  employed  In  their  preparation  and  the  greater  dryness  of  tbe  prod- 

The  InvestlgatloDB  made  at  [the  Maine]  station  have  thus  far  failed  to  dis- 
cover any  fixed  relation  between  price  and  nutrltire  value.  It  Is  only  fair  to 
Add.  however,  that,  whatever  tbe  relative  food  values  of  malted  and  unmalted 
roods,  tbe  pi»t  of  the  former  to  the  manufacturer  Is  greater,  and  the  increased 
prlt*  Is  to  Ibis  extent  jnstlfled. 

^M  °  Minnesota  Kta.  Hul.  74. 
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process  of  maturing  and  not  hastened  to  maturity,  as  in  case  of  rusted 
wheat,  for  example. 

In  experiments  made  in  Canada  frozen  wheat  gave  a  return  of 
about  60  cents  per  bushel  when  fed  to  steers,  and  from  45  to  75  caits 
per  bushel  to  pigs,  depending  upon  the  way  it  was  fed.  The  best 
results  were  obtained  when  the  grain  was  ground  or  soaked  for 
twenty-four  hours  before  feeding.  Both  the  beef  and  the  pork  pro- 
duced was  of  superior  quality.  In  experiments  at  the  Utah  Station 
frozen  wheat  was  compared  with  good  wheat  and  wheat  screenings 
as  a  feed  for  sheep.  The  animals  made  profitable  gains  on  all  three 
feeds,  the  screenings  (containing  alfalfa  and  clover  seed,  cracked  and 
shrunken  wheat,  etc.)  giving  somewhat  better  results  than  either 
frozen  wheat  or  good  wheat. 

According  to  J.  W.  Wilson,  of  the  South  Dakota  Station,  a  consid- 
erable amount  of  wheat  in  the  northwestern  part  of  the  United  States 
was  damaged  by  rust  in  1904  and  its  value  lessened  for  milling  pur- 
poses. In  comparative  tests  of  the  feeding  value  for  pigs  of  two  lots 
of  such  damaged  wheat  weighing,  respectively,  57  and  44  pounds  per 
bushel,  he  found  that  rating  pork  at  4  cents  a  pound  the  heavier 
wheat  gave  a  return  of  68  cents,  the  lighter  57,  per  bushel.  The 
heavner  wheat  contained  13.21  per  cent  of  protein  and  the  lighter 
12.01  per  cent,  and  practically  the  same  amoimt  of  carbohydrates,  72 
per  cent.  The  heavier  wheat  was  not  only  a  richer  feed,  but  was 
apparently  more  digestible  than  the  lighter. 

"RHiile  no  careful  experiments  on  the  subject  are  recorded,  the  indi- 
cations are  that  many  of  the  damaged  wheats  are,  as  a  rule,  somewhat 
less  digestible  than  normal  wheat  on  account  of  their  poor  physical 
condition,  which  ]>revents  thorough  mastication.  In  order,  therefore, 
to  get  the  full  benefit  of  such  feeds  they  should  be  ground  or  thoroughly 
soaked,  or  both  ground  and  soaked  before  use.  The  Canadian  experi- 
ments indicate  that  unground  or  cracked  grain  should  be  soaked 
forty-two  hours,  and  that  ground  grain  is  improved  by  soaking  at 
least  twelve  hours.  As  already  indicated,  the  wheat  should  not  be 
fed  alone,  but  gives  best  results  when  fed  in  connection  with  other 
grain  feeds  or  mill  products,  such  as  bran,  or  with  succulent  root 
crops.  At  the  Canada  Experimental  Farms  pigs  were  fed  as  much 
ground  frozen  wheat  as  they  would  eat  up  clean,  in  connection  with 
as  much  skim  milk  as  they  would  drink,  with  excellent  results  lx)th  a? 
regards  rate  and  profitableness  of  gain  and  quality  of  pork  produce<l. 


BEDDING  FOE  COWS. 


a 


Wheat  straw  is  quite  generally  and  satisfactorily  used  as  bedding 
material  for  cows  where  dairying  is  carried  on  in  connection  with 

o  Compiled  from  Maryland  Sta.  Bui.  104. 
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sneral  farming.  Where  dairying,  however,  is  the  principal  indiis- 
*y  of  a  farm  the  supply  of  wheat  straw  is  likely  to  be  deficient  and 
le  question  of  securing  bedding  material  becomes  then  and  occa- 
loxially  at  other  times  an  important  problem.  To  gain  information 
s  tAi  the  value  of  varii>u&  substitutes  for  wheat  straw  was  the  object 
t  oxperimental  work  conducted  recently  by  C.  F.  Doane  at  the  Mary- 
iUid  Experiment  Station. 

\\'hile  Ix'ddiiig  material  for  cows  should  be  as  free  as  possible  from 
lust  and  dirt  that  might  get  into  the  milk,  should  not  irritate  the 
icin  of  the  animals,  and  sliould  conform  to  other  requirements, 
■wo  very  important  considerations — those  studied  by  Donne — are  the 
Eeeping  of  animals  clean  and  the  power  of  absorbing  liquid  manure. 

The  cutting  of  wheat  straw  did  not  result  in  a  saving  of  bedding 
naterial,  as  even  with  a  much  larger  quantity  of  the  cut  straw  the 
so'Wa  were  not  so  clean.  As  indicated  by  the  experiments,  2,300 
x>ti)><l^  of  cut  straw  or  1,800  poimds  of  uncut  straw  would  be  re- 
quired per  c»w  yearly  in  order  to  beep  animals  equally  clean. 

Cut  corn  stover  whs  rompai-ed  with  whole  wheat  straw,  Alwut 
koe-third  more,  by  weight,  of  the  stover  was  required  to  accomplish 
he  same  purpose  as  the  straw.  The  stover,  nevertheless,  was  consid- 
ired  a  more  desirable  bedding  material  than  the  straw,  and  where 
vbest  is  grown  primarily  for  the  purpose  of  securing  straw  for  bed- 
ling  it  b  believed  that  corn  stover  might  be  economically  substituted 
;o  a  considerable  extent. 

Sawdust  was  found  the  most  satisfactory  of  the  bedding  materials 
ijested.  Unfortunately,  it  is  not  always  available,  and  objections, 
moreover,  have  been  made  to  sawdust  manure.  Shavings  were  found 
2.0  be  almorit  equally  us  good  as  sawdust;  but  the  same  objections 
r»»ve  been  raised  to  shavings  manure  as  to  sawdust  manure.  The 
Lasts  indicated  that  about  1,100  pounds  of  shavings  would  be  required 
yearly  per  cow.  "For  the  strictly  sanitary  dairy,  sawdust  or  shav- 
Ln^  are  ihe  ideal  bedding  materials,  though  the  ordinary  dairy 
farmer  could  not  be  advised  to  buy  when  he  could  raise  either  the 
rrtraw  or  the  stover." 

The  absorption  tests  were  made  in  the  laboratory,  and  judging 
ffroni  the  amuunt  of  water  capuble  of  being  absorbed  by  each  of  the 
RDaterials  used,  it  was  estimated  that  2.S  pounds  of  i-ut  stover,  .').3 
(Munds  of  wheat  straw,  8.3  pounds  of  sawdust,  or  3  pounds  of  shav- 
ijigs  would  be  required  to  absorb  the  liquid  manure  produced  by  one 
cow  in  sixteen  hours.  The  yearly  cost  of  bedding  at  local  prices  was 
estimated  at  $2.S5  for  cut  stover.  $3.1 1  for  wheat  straw,  $0.30  for  saw- 
Kiust,  and  $3.28  for  shavings  where  cows  are  stabled  sixteen  hours  per 
ciay.  or  ^S>5,  $4.15,  $0.4.5,  and  $4.81,  respectively,  where  the  cows  are 
^tablet!  the  entire  time. 


\ 


SAWDUST  AND  SHAVXNOB  HAJTTTRE. 

The  relatJvt.'  value  of  the  manure  produced  with  diff<?reiil  lillcR 
I  was  not  studied  in  the  experiments  repoi-ted  by  the  Maryland  Station. 
I  There  is  a  widespread  belief,  apparently  not  without  some  founilatia 
lin  fat*,  that  sharings  and  sawdust  manure  is  inferior  in  sevail 
I  respects  to  straw  manure.  The  principal  objections  which  have  bra 
I  raised  to  sawdust  and  ^havingi^  manure  are  that  (1)  it  is  poorer  ib 
I  fertilizing  constituents  than  manure  made  with  straw,  for  example, 
I  because  straw  is  itself  richer  in  fertilizing  constituents  than  savduA 
I  Litters  in  general  are,  as  a  mle,  poorer  in  fertilizing  constiUuoB  ] 
[  than  the  manure  (solid  and  liquid)  with  which  they  are  mixed.  uiJ  ' 
I  therefore  tend  to  dilute  it  and  lower  the  percentage  content  of  ferlUii-  ] 
I  ing  constituents  of  the  final  product.  Not  only  is  sawdust  potirerin 
I  fertilizing  constituents  Ihun  straw,  but  more  of  it  is  required  thuoi 
[  Btraw  to  absorb  the  liquid  manure.  Shavings  apparently  have  gi«w 
[  absorbtive  power  than  sawdust.  (2)  Shavingw  and  sawdust  dwxBi- 
L  pose  much  more  slowly  in  the  manure  heap  and  in  the  soil  than  sin* 
,  aii*l  similar  litters.  It  is  claimed,  therefore,  that  on  this  an'oaol 
I  manure  containing  shavings  and  sawdust  is  so  light  and  open  in  iIk 
[  heap  as  to  be  likely  to  ferment  improperly  and  is  very  slowly  oia- 
[  verted  into  humus  in  the  soil,  \\1iile,  therefore,  definite  experimrnl^ 
[  fiiriiiwhing  positive  evidence  bearing  on  the  various  objections  enuiiwr 
I  &t«d  are  limited,  it  seems  safe  to  conclude  that  sawdust  and  sfaavitiff 

maiuire  is,  as  a  rule,  somewhat  less  valuable  ton  for  ton  than  sin" 
I  manure  made  under  like  conditions  and  requires  to  be  handled  mi 
I   applied  with  mure  care,  especially  in  case  of  heavy  manuring  on  lifi" 

dry  soils. 

8UGGEBTI0NS  FOB  AHATEUa  FOUITRT  AAISEHS." 

In  a  recent  bulletin  of  the  Connecticut  Storrs  Station,  C,  K.  (JralwDi 
makes  a  number  of  :juggestions  of  value  to  the  many  peopli;  wb" 
raise  a  few  chickens  for  their  own  use  or  for  the  local  market.  Ijut 
not  enough  to  justify  them  in  investing  the  money  neceasarj'  to  equip 
a  model  poultry  plant  The  following  is  a  summary  of  iheae  >-vf 
geations  : 

SELECTION  AND  HANDLING  OF  BOOB  FOB.  HATOHINO. 

Much  dei>ends  upon  the  selection  of  eggs  for  hatching,  Kggs  f* 
this  purpose  should  be  of  uniform  shape  and  size  and  thickiu^o' 
shell.  Rough-shelled,  dirty,  and  mottled  eggs  with  thin  shells  ahouid 
be  excluded.     "  There  is  some  doubt  as  to  the  advisability  of  settif 


small  eggs.  While  it  is  possible  that  they  may  be  as  fertile  and  pro- 
duce as  many  cliicks  as  largei*  eggs,  it  is  probable  that  pullets  from 
the  former  will  have  a  tendency  to  lay  small  eggs;  "  small  eggs 
^ould,  therefore,  be  avoided. 

Eggs  which  aie  over  five  days  old'should  not  be  used.  ''  Every  egg 
should  be  carefully  dated  when  taken  from  the  nest  in  order  to  avoid 
error  on  this  point.  While  good  hatches  have  been  secured  from  eggs 
that  were  three  weeks  old  when  placed  in  the  incubator,  &s  a  rule  they 
can  not  be  expected  to  hatch  well  after  they  are  ten  days  old." 

In  shipping  eggs  for  hatching  too  much  care  can  not  be  taken  in 
packing. 

An  ordlDur;  basket  wlUi  plenty  of  excelsior  tn  tbe  bottom  and  the  aides  well 
costatoned  makes  uu  excellent  receptacle.  Into  this  tlie  eggn.  carefully  wraT>])ed, 
Hhould  be  |)ackei:l,  iiud  over  them  plenty  of  padding  placed.  Cheese  eloth  or 
«otton  tucked  over  the  top  forms  a  satisfactory  covering.  Sucli  a  packtiRe, 
consptcuousty  laUled  "  Eggs  for  hntchlng."  can  be  shipfied  nay  distance  and  will 
reach  lt8  destiuatlou  in  good  condition,  niion  receipt  of  the  packiige  the  ea^s 
BtMfuld  not  lie  removed  until  the  hen  or  incubator  1h  ready  to  receive  tbem,  bat 
tta^  [eggs]  should  be  turned  over  dnily. 

BUOODXNO  HENS. 

"Almost  any  broody  hen  can  be  made  to  sit  if  carefully  handled. 
She  should  not  be  carried  by  the  legji  with  her  head  hanging  down, 
tnit  with  her  breast  resting  in  the  palm  of  the  hand.  Transfer  should 
be  made  at  night,  and  the  nest  into  which  she  is  put  kept  dark  for 
-t«renty-four  or  thirty-six  hours."  Tbe  hen  should  be  kept  free  from 
lioe. 

AEARINa  INCnSATOB  OHIOES  BT  BROODY  HENS. 

"A  hen  to  which  incubator  cliicks  are  to  bi;  given  .should  be  free 
from  lice  and  in  a  nest  where  other  hens  can  not  disturb  her.  lu  the 
evening  2  or  'd  chicks,  at  least  thirty-six  hours  old,  may  be  placed 
under  her  from  behind,  care  being  taken  not  to  excite  her,  lest  she 
step  on  them.  At  leawt  oiie  chick  of  each  color  should  be  given  her, 
for  hens  are  apt  tit  kill  chickens  of  another  breed,  color,  or  size  than 
those  they  have  already  adopted.  The  following  morning  she  may 
be  expected  to  mother  as  many  as  are  given  her. 

"  The  lii-st  week  is  the  most  critical  iieriod  in  the  life  of  the  chick. 
Trouble  is  m<wt  likely  to  be  caused  by  chills."  Coops  should  be  used 
which  do  not  permit  the  chickens  during  this  period  to  get  away  from 
the  mother.  Lat«r  they  should  be  removed  to  a  slat  coop  which 
allows  them  frew  range.  It  is  not  advisable,  however,  to  allow  the 
hen  free  range  for  at  least  two  weeks. 

If  she  Is  kept  conHned  and  fed  coarse  grains,  wblle  tbe  chicks  ere  being  fed 
■  few  yards  away  on  finer  grains,  sbe  will  soon  forget  to  call  tbem  and  probably, 


will  start  to  lay  in  tijree  or  TuHr  weeks,  and  at  tbe  Mime  lime  wtll  < 
protect  tbe  chickii  during  nlglits  nnd  unpli^nsant  wetitber.  If  tlie  cb 
lie  distributed  among  several  bens,  it  will  tie  ndTianbie  to  make  I'o! 
being  taken  to  put  thone  of  about  tbe  Buuie  uge  together.  Cblekit  t 
uges  should  not  be  fed  tugetber,  slni-e  the  smaller  ones  will  be  crc 
tbe  grnla  nnd  will  not  thrive. 

■RKAlLUiO  CHICKS  WITH  BBOODEBS. 

Those  who  prefer  the  ai'titii'iiil  tnethoi!  of  ral-infr  I'hii'ks  i 
li   iiromler  out  of  an  old  packing  case  whieh  will   ac^omn 
thicks,  at  a  cost  of  about  a  dollar.     Such  a  brooder  has  gi»i 
lent  r<!sultsat  the  sta- 
tion when  used  in  a 
shed  or  colony  house 
Details   of   construe 
tion  of  a  brooder  of   ' 
this   kind   are  shown 
in   figures   2   and    " 
The  lower  section  of   < 
the    brooder,    which 
contains  the  lamp  for 
heating,   is   a   box   3 
feet  square  made  of 
10-iiich  boards,  which 
is  covered  with  tin  or 

galvanized  iron.  Above  this  cover,  around  the  edges  of  \ 
box,  1-inch  strips  are  nailed.  Two  1-inch  holes  are  bored' 
these  strips  on  each  side  of  the  box  for  the  purpose  of  ventilt 
floor  of  matched  bnard.^  is  laid  on  the  strips.  A  hole  8  J 
diameter  is  cut  in  the  center  of  this;  floor  and  over  it  i 
old  tin  pan  10  inches  in  diameter,  the  sides  of  the  pan  being 

full   of  hol( 
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tacked  a  curtain  of  felt  cut  from  top  to  bottom  at  inlervalx 
inches  to  allow  the  chicks  to  pass  in  and  out  at  will,  the  wh 
surrounded  by  boards  -i  inches  high  and  3  feet  long  niiled 
at  the  corners  and  re.sting  on  the  floor  of  the  brooder, 
chicks  are  10  days  old  one  of  these  boards  may  be  taken  a" 
bridge  used  so  that  the  chicks  may  run  from  tlie  hover  to  t 
the  room  (see  fig.  2). 


.V  good  brooder  accommodating  from  25  to  50  chickens  can  ba  1 
bought  of  almost  any  incubator  firm  for  from  $12  to  $16. 

OABE  OF  TOITIfa  OHICKS. 

lu  order  to  have  r  gootl,  early  iimturlng  pullet  it  Is  iiec^ssiiry  that  she  get  a 
gtiod  start  The  flret  few  weeka'  cure  is  responsible  to  n  great  extent  for  her 
sut'L-ess  or  failure  elgbt  nioutbM  iaCer.  Feed,  re^iliirlty  of  fn^Iiog.  <?lMiQ|[nefw. 
and  plenty  of  grit  and  water  are  nil  Important  miitteix.  Chicks  should  he  eare- 
fally  protected  from  sionns  and  sudden  changes  of  weather,  since  these,  together 
with  the  low  vitality  of  the  |>arent,  are  respousllile  for  more  deaths  than  Is 
Improper  food.  Poultrj-meo  differ  constdera1>ly  as  to  when  the  ehick  shall  Iiave 
Its  first  food.  Good  results  have  btn^u  secured  when  ehicks  have  \teeu  permitted 
to  pick  a  little  sand  or  BQe  grit  from  a  clean  board  when  about  36  hours  old. 
aiid.  when  about  48  hours  old.  to  eat  bread  cruiubH  moistened  in  milk  and 
Stjueezed  dry.  After  that  almost  any  of  the  prepared  chick  foods  may  be  fed 
about  Ave  times  ii  day  till  the  ehlcks  are  2  or  3  weeks  old.  when  they  will  do 
well  on  wheat  sereenlu)^  and  need  not  be  fed  ofteuer  than  three  tImeM  a  day. 
It  is  advliiBble  to  let  the  chicks  have  acf*ss  to  gi-een  feed  at  alt  times.  Fine 
clover  hay,  cut  with  an  ordinary  straw  cutter,  is  excellent,  and  also  makes  a 
SDOd  litter  to  scatter  the  fee^l  in.  It  is  Itest.  however,  to  give  the  last  food  at 
■Iglit  oil  a  clean  Itoard.  letting  the  chicks  eat  al!  they  will  and  then  removing 
tbe  Iioard.  At  other  times  care  should  be  takeu  that  they  be  kept  hungry,  or  at 
least  sulDcieutly  so  to  be  eager  to  eat  when  fresh  food  l.t  offered  them. 

CAKE  OF  CREAK  ON  IRE  FASU." 

In  a  recent  bulletin  of  tbe  Wisconsin  Station  discussing  a  number 
of  creamery  problems,  E.  H.  Fiirringtou  makes  some  statements 
regarding  the  care  of  cream  on  the  farm  which  are  of  special  intereat 
**  to  the  creamery  operator  and  dairy  farmer  in  sections  where  farm 
Separators  have  been  introduced  for  separating  the  cream  from  milk.** 
A.ttcntioii  is  called  to  the  fact  that  "  these  machines  are  now  compara- 
Lively  new  to  many  of  the  farmers,  and  the  change  from  daily  delivery 
»>i  whole  milk  to  sendUig  cream  once  or  twice  a  week  has  made  con- 
^derable  ditference  in  the  methods  of  handling  the  milk  and  cream 
kt  the  farms." 

Tbe  problem  of  caring  for  the  eream  so  that  it  may  be  delivered  to  tiM 
s:a«Hiner}-  lu  good  (undltlon  Is  a  serious  one,  becuuse  It  hiis  an  Important  bearing 
I^D  Uie  quality  of  tbe  butter,  lu  many  cases  butter  made  from  cream  not  proji- 
kavly  cared  for  does  not  sell  for  the  top  market  price,  and  since  there  Is  a  growing 
l^eDdency  to  sell  butter  on  its  merits,  giving  only  the  price  Its  quality  deserve*, 
^■lere  will  be  dltflculty  in  disposing  of  butter  made  from  a  poorer  quality  of  farm 
ta^parntor  cream  at  prices  equal  to  those  of  butter  made  at  whole-milk  creum- 
li^rles.  Considering  the  question,  however,  from  the  mechanical  side  of  the 
Mviter-mnklng  process  alooe,  there  is  no  good  reason  why  farm  separator  cream 
■ould^Dot  be  equal  to.  If  nut  better  tbau.  that  separated  at  a  factory  witll 
r  separators. 
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When  milk  is  separated  at  the  farm  immediately  after  milking,  the  cleauest 
aud  sweetest  cream  possible  ought  to  be  obtained ;  it  certainly  should  be  better 
than  that  slvimmed  by  a  factory  separator  from  milk  which  is  2  to  20  hours  okL 
and  on  this  account  a  better  butter  should  be  made  from  the  farm  separator 
cream. 

The  usual  causes  of  defective  butter  from  gathered  cream  are :  First,  unsuit- 
able places  for  keeping  the  cream,  and,  second,  holding  the  cream  too  loo; 
before  it  is  collected  by  the  cream  gatherers.  A  perfectly  clean,  sweet  and 
satisfactory  cream  is  produced  on  many  farms  in  the  State  and  delivered  ii 
good  condition  to  either  a  retailer,  an  ice-cream  maker,  or  a  creamery.  Tbert 
are,  however,  places  where  tainted  and  defective  cream  is  found,  and  in  ««di 
cases  it  is  being  mixed  with  cream  of  a  better  grade.  This  is  hardly  fair  ti 
the  producer  of  first-grade  cream,  and  in  order  to  raise  the  standard  of  the  entire 
product  to  a  grade  equal  to  the  best  the  following  suggestions  are  offered  u  a 
guide  to  persons  not  familiar  with  proper  methods  of  caring  for  cream : 

(1)  Place  the  separator  on  a  firm  foundation  in  a  clean,  well- ventilated 
room  where  it  is  free  from  all  offensive  odors. 

(2)  Thoroughly  clean  the  separator  after  each  skimming.  The  bowl  should  be 
taken  apart  and  washed,  together  with  all  the  tinware,  every  time  the  separator 
is  used.  If  allowed  to  stand  for  even  one  hour  without  cleaning  there  is  danger 
of  contaminating  the  next  lot  of  cream  from  the  sour  bowl.  This  applies  to  all 
kinds  of  cream  separators. 

(3)  Wash  the  separator  bowl  and  all  tinware  with  cold  water  and  thu 
with  warm  water,  using  a  brush  to  polish  the  surface  and  clean  out  the  wamB 
and  cracks ;  finally  scald  with  boiling  water,  leaving  the  parts  of  the  bowl  and 
tinware  to  dry  in  some  place  where  they  will  be  protected  from  dust  Do  not 
wipe  the  bowl  and  tinware  with  a  cloth  or  drying  towel ;  heat  them  so  hot  with 
steam  or  boiling  water  that  wiping  is  unnecessary. 

(4)  Rinse  the  milk-receiving  can  and  separator  bowl  with  a  quart  or  two  of 
hot  water  just  before  running  milk  into  the  separator. 

(5)  Ck)ol  the  cream  as  It  comes  from  the  separator  or  immediately  after  toi 
temperature  near  50°  F.  and  keep  it  cold  until  delivered. 

(6)  Never  mix  warm  and  cold  cream  or  sweet  and  slightly  tainted  cream. 

(7)  Provide  a  covered  and  clean  water  tank  for  holding  the  cream  cans,  and 
change  the  water  frequently  in  the  tank  so  that  the  temperatnre  does  not  rise 
above  60°  F.  A  satisfactory  arrangement  may  be  made  by  allowing  runniof 
water  to  flow  through  the  cream  tank  to  the  stock-watering  tank. 

(8)  Skim  the  milk  immediately  after  each  milking,  as  it  is  more  work  ti 
save  the  milk  and  separate  once  a  day  and  less  satisfactory  than  skimmioK 
while  the  milk  is  warm,  since  the  milk  must  be  heated  again  when  saved  until 
another  milking. 

(9)  A  rich  cream  testing  35  per  cent  fat  or  more  is  the  most  satisfactory  t» 
both  farmer  and  factory.  The  best  separators  will  skim  a  rich  cream  as  effl- 
ciently  as  a  thin  cream  and  more  skim  milk  is  left  on  the  farm  when  a  M 
cream  is  sold. 

(10)  Cream  should  be  perfectly  sweet,  containing  no  lumps  or  clots  when 
sampled  and  delivered  to  the  haulers  or  parties  buying  it 

There  is  a  good  demand  for  sweet  cream  and  it  can  easily  be  supplied  by 
keeping  the  separator,  tinware,  strainer  cloth,  and  water  tank  clean,  and  the 
cream  cold.  The  preceding  recommendations  when  followed  will  pay  well  ft>r 
what  some  may  think  is  "  a  lot  of  extra  bother." 
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PATIVe  THE  PATS0V8  OF  CBEAMSBISS.' 

The  amount  of  butter  fat  in  milk  or  cream  as  detenuined  bv  the 
well-known  Baboock  test  has  bec<Hne  generally  adopted  in  this  coun- 
try  as  a  basis  for  calculating  dividends  at  creameries.  ^Vhere  a  cream- 
ery is  supplied  with  milk  alone  or  with  cream  alone  the  problem  pre- 
sented is  a  simple  one,  but  where  both  milk  and  cream  are  receiveil  at 
the  same  creamery  and  are  not  kept  separate  in  the  making  of  butten 
the  problem  is  somewhat  more  difficult,  and  as  indicated  by  recent 
publications  of  the  experiment  stations^  is  not  always  satisfactorily 
solved. 

One  patron  brings  milk  to  the  creamerj*,  where  it  is  tested  and  sei>a- 
rated.  He  then  takes  away  the  skim  milk  containing  a  certain  amount 
of  butter  fat  which  it  is  impossible  to  remove  by  the  separator. 
Nevertheless  he  is  credited  with  the  whole  amount  of  butter  fat  in  the 
whole  milk,  although  he  carries  away  in  the  skim  milk  probably  3  per 
cent  of  what  he  brings.  Another  patron  brings  cream  to  the  creamery, 
where  the  amount  of  butter  fat  it  contains  is  also  determined.  In  this 
case  the  patron  receives  no  skim  milk  and  hence  takes  away  no  butter 
fat.  It  is  all  used  bv  the  creamerv.  In  combining  the  cream  from  the 
milk  patron  and  the  cream  from  the  cream  patron  and  dividing  the 
proceeds  on  the  basis  of  the  butter  fat  supplied  by  each,  it  seems 
obvious  that  a  deduction  of  3  per  cent  should  be  made  from  the 
amount  of  butter  fat  in  the  whole  milk  of  the  milk  patron  or  that  a 
corresponding  addition  of  3  per  cent  should  be  made  to  the  butter  fat 
in  the  cream  of  the  cream  patron.  The  following  illustration  of  the 
calculation  of  dividends  under  these  conditions  is  taken,  in  substance, 
from  an  article  by  E.  H.  Farrington  in  a  report  of  the  Wisconsin 
Station. 

A88umiDg  that  125  pounds  of  butter  are  sold  by  a  factory  for  $30,  and  that  the 
factory  receives  4  <*ents  i>er  iK)und  for  making  the  butter,  which  will  amount  to 
$5,  this  leaves  $2.%  to  \te  i)aid  to  the  patrons  A.  B.  and  C,  who  supplied  the  fol- 
lowing weights  of  milk  and  cream:  A.  1,000  pounds  of  milk  testing  4  per  cent: 
B,  1,200  pounds  of  milk  testing  3.8  i>er  cent ;  and  C,  100  pounds  of  cream  testing 
16.3  per  cent. 

The  weight  of  butter  fat  from  the  cream  patron  should  be  increased  by  3 
per  cent  and  patron  C.  who  delivered  16.3  pounds  butter  fat  as  cream,  should 
accordingly  have  this  16.3  multiplied  by  1.03,  which  gives  16.8  iwunds. 

The  weights  of  fat  from  which  each  patron's  share  of  the  receipts  are  cal- 
culated will  be:  A,  40  pounds:  B,  43.2  pounds;  C,  16.8  pounds:  or  a  total  of 
100  pounds  fat,  for  which  $25  was  received.  From  this  we  find  that  1  iK>und 
of  fat  is  worth  25  cents. 

The  amount  due  each  patron  is  then  found  by  multiplying  his  weight  of  fat 
by  this  price  per  pound,  and  in  this  case  we  would  have  the  following:  A,  40 
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pounds  fut,  at  25  cents,  $10;  B,  43.2  pounds  fat,  at  25  cents,  $10.80;  C,  16^ 
pounds  fat,  at  25  cents,  $4.20. 

In  calculating  the  dividends  of  cream  patrons  when  both  milk  and  creun 
patrons  come  to  one  factory  the  weight  of  butter  fat,  found  by  testing  tte 
cream,  is  therefore  multiplied  by  1.03,  and  this  result  is  taken  as  the  totil 
amount  of  fat  delivered  by  the  cream  patron. 

In  a  recent  bulletin  of  thfe  Vermont  Station  J.  L.  Hills  discusses 
this  subject,  and  gives  rules  for  calculating  payments  and  also 
simple  and  concrete  examples.  Butter  weighs  considerably  more 
than  the  butter  fat  in  the  milk  or  cream  from  which  it  is  made.  The 
difference,  known  as  the  surplus  or  overrun,  is  greater  in  creameries 
receiving  only  cream  from  patrons  than  in  creameries  receiving  only 
milk.  The  surplus  or  overrun  in  the  cream-supplied  creamery  m*y 
be  2.5  to  5  per  cent  greater  than  that  in  the  milk-supplied  creamery, 
'^A  great  deal  of  careful  comparison  and  study  has  shown  that  in  the 
long  run  the  excess  of  surplus  arising  from  the  making  of  butter 
from  the  average  gathered  hand-separator  cream,  as  compared  wiOi 
the  manufacture  of  butter  from  average  delivered  milk,  approxi- 
mates 3  per  cent.''  One  method  of  calculating  payments  given  in 
the  Vermont  bulletin  is  based  upon  the  division  of  the  surplus  so 
that  the  cream  patron  shall  receive  3  per  cent  more  than  the  milk 
patron.  It  is  advised  that  each  creamery  establish,  if  practicable, 
its  own  factor  by  periodical  test  churnings,  and  use  that  in  preference 
to  the  3  per  cent  factor,  which  represents  an  average.  With  this 
explanation  the  following  rules  may  be  given  for  dividing  the  sur- 
plus equitably  between  the  two  classes  of  patrons  and  making  pay- 
ments accordingly.  The  rules  as  well  as  the  illustrations  are  taken 
with  some  changes  in  form  from  the  Vermont  bulletin. 

To  determine  the  milk-fat  surplus  (or  the  surplus  due  the  milk 

patron)   and  the  cream-fat  surplus   (or  the  surplus  due  the  cream 

patron)  — 

(1)  Multiply  the  pounds  of  cream  fat  by  the  adjustment  factor,  expressed 
decimally  (i.  e.,  0.03.  0.025,  0.038).  (2)  Subtract  the  result  from  the  total 
pounds  of  butter  made  from  both  milk  and  cream.  (3)  Subtract  the  totil 
pounds  of  fat  (milk  fat  and  cream  fat)  from  the  result  obtained  in  2.  (4) 
Divide  the  result  obtained  in  3  by  the  total  pounds  of  fat  (milk  fat  and  cretm 
fat).  This  gives  mill^-fat  surplus  expressed  decimally.  (5)  Add  adjustmeiit 
factor,  expressed  decimally,  to  result  obtained  In  4.  This  gives  cream-tet 
surplus  expressed  decimally. 

A  simple  example : 

Pounds  of  milk  received  2,500,  test  4  per  cent pounds  fat 100 

Pounds  of  cream  received  571,  test  35  per  cent do 200 

Total   fat  received pounds..      300 

Total  butter  made do 545 

nom  100  pounds  fat  received  as  milk  and  200  pounds  fat  gathered  as  cretin 
M§  sounds  of  butter  were  made.    The  3  per  cent  adjustment  factor  is  beM  to  be 
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Applicable.  If  1  pound  of  fat  from  cream  made  3  per  cent  more  butter  than 
lid  1  pound  of  fat  from  milk,  then  the  200  pounds  of  fat  which  were 
^thered  as  cream  made  200  X  0.03,  or  6  pounds  more  butter  than  would  have 
^een  the  case  had  these  200  pounds  fat  been  bought  as  milli.  Hence  339  pounds 
(345 — 6)  represents  the  weight  of  butter  which  would  have  been  made  had 
ill  the  fat  been  bought  as  milk,  since  by  use  of  tlie  adjustment  factor  the 
effect  of  the  cream  purchase  on  the  surplus  has  been  eliminated. 

339 — 300=39  pounds  true  milk  surplus. 
39-5-300=13,  or  13  per  cent  true  milk  surplus,  and 
13-1-3=16,  or  16  per  cent  true  cream  surplus. 

To  determine  the  amount  of  butter  made  from  the  milk  fat  multi- 
ply the  number  of  pounds  of  fat  by  1  plus  the  surplus  expressed 
decimally.  In  the  example  given  this  would  be  100X1.13=11«S.  To 
determine  the  amount  of  butter  made  from  the  cream  fat  multiply 
thenumber  of  pounds  of  fat  by  1  plus  the  surplus  expressed  decimally. 
In  the  example  this  would  be  200X1.1<>=232.  To  determine  the 
amount  due  each  patron  multiply  the  number  of  pounds  of  butter 
thus  obtained  by  the  price  per  pound. 

Another  method  of  reaching  practically  the  same  results  where  the 
patrons  are  paid  on  the  basis  of  butter  fat  may  be  outlined  as  fol- 
lows: Determine  the  surplus  due  each  class  of  patrons  as  above. 
Determine  the  price  per  pound  of  butter  fat  to  be  paid  the  milk  patron 
and  the  price  per  pound  of  butter  fat  to  be  paid  the  cream  patron  by 
decreasing  the  average  price  on  the  one  hand  and  increasing  it  on  the 
other  in  proportion  to  the  surpluses  expressed  decimally.  This  dif- 
ference is  usually  about  one-half  cent  per  pound. 

GASSY  FEBMEHTATIOH  OF  SWISS  CHEESE.'' 

The  manufacture  of  Swiss  cheese  is  rapidly  growing  in  the  United 
States,  and  has  already  become  an  important  factor  in  regions  where 
Special  attention  is  given  to  cheese  making,  as  in  Wisconsin. 

The  industry  is  handicapped,  however,  more  or  less  by  serious 
losses  due  to  abnormal  fermentations.  These  are,  as  a  rule,  a  conse- 
:|uence  of  careless  methods,  and  result  in  defective  cheeses. 

In  a  recent  bulletin  of  the  Wisconsin  Station  H.  L.  Russell  and 
E.  G.  Hastings  report  the  results  of  a  study  of  the  causes  of  an  out- 
break of  gassy  fermentation  of  an  unusual  nature  in  Swiss  cheese, 
^hich  was  the  cause  of  serious  loss  in  a  factory  in  that  State,  due  to 
the  defective  cheeses  produced. 

The  defective  condition  here  referred  to  does  not  appear  while  the  milk  is 

lieing  worked  up  into  cheese,  nor  immediately  after  they  are  taken  from  the 

Iiress.    The   first   abnormal   condition   is  generally   noted   in  the  brine  tank. 

IHien  placed  therein  the  cheese  do  not  seem  to  absorb  salt  In  tbe  tUHfBl  Wl 

tbig  condition  doubtless  being  due  to  the  absence  of  tbttm^ 


o  Compiled  from  Wlsconain  Sta.  BoL 
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oliiiii)»'i<  whii-h  nrp  nswH'Iiitwi  with  the  lireiiklii);  <lowu  of  t1i(>  nisfin  TIw  (IH 
most  I'vldeirt  sjinplifiii  at  trouble  iiFiimlly  iippenri  when  the  >heew  li:i« 
lict'ii  (111  the  HhelMi"  for  n  woek  or  so  Tlie  edge  of  the  cheeiw  crackn  or 
oitouM.  (.fiierally  nciir  the  Jiini'tton  of  the  top  or  huttnm  iiti<t  tht'  «iile  it<« 
llKH.  4  mill  a.)     TblH  Hjillt  continues  to  iiicreii-K!  In  length,  niiminfc  around  tbf  cl^ 


Kia.  4. 
<niiuf<^reni-G  uf  tlit>  I'liii'si'  iiiiil  In  Kcveri'  i 
forced  out  thronKli  IIiIk  i  riii  k 

In  tlRurcliUiH  sin  t(  hint,  of  tlie  iilaatlc  cunl  tonunl  tbiK  oiienlng  la  well  ibcmB. 
This  IS  of  (.our-u.  ilin  i<  thi  iirLi^urt  of  guM  nltlilu  the  cheese  Relief  ttim 
thlM  prcKHure  txi  ur<  iit  tlils  in  inC  lioc  luse  reKlntnnce  fit  less  here  thHn  e 


Pio.  c— Ti 


■e»ral  dlffrr**! 


Sotuetlnieii  thn  I'hei'Kc  "  luiir"'  without  RpllttliiK  In  this  vay,  hut  genorallj  tbtf 
do  not  show  iiiiirkcil  cviihix-e  from  the  niitxEtle.  T^Rtinlly  the  chcene  hare  > 
poor  texture,  reniiiln  tnuKh  uiul  ruhlKTy.  own  wlieii  of  conslderHble  agp.  Wbn 
■  ping  Id  drnwn  or  IIh'  clH-eHe  Is  out.  tbo  KU!<euiM  feniiMitatton  la  nBually  vhT 
ertdent  The  textun-  slmn-s  iihnndiint  gtis  }tn\<v  nf  viirylng  size.  These  u* 
llvars  mnrr  iiitiiicnnis  tlinn  lire  to  he  fntiml  In  :i  tionnnl  Nix  1  f^wliw.  Simi- 
S>7  i' 
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mes  ctieese  are  round  that  split  opeu  on  llie  edge  and  Htlll  show  b  solid  body. 
]  all  casee.  however,  the  flavor  li«  decidedly  off.  a  disagreeable  sweet  tasta 
>lDg  observed.  The  affected  cheese  are  also  usually  off  In  color.  Very  gassy 
leese  are  budly  bleached.  Neither  do  the  cheese  seem  to  have  the  usnal 
egree  of  acidity. 

Investigation  showed  that  the  abnornia)  fermentation  was  dne  to 
le  presence  of  yeast  cells  wliich  in  some  unknown  way  had  gained 
^cess  to  the  milk  and  had  passed  into  the  che«se. 

The  trouble  appears  to  Ik>  hirgelv  due  to  the  factory  methods  and 
ipecially  to  the  way  the  whey  is  handled. 

Where  the  wbey  is  held  Tor  tweiity-f.nir  li.iurK  lo  allow  It  to  sour,  so  as  to 
Tmlt  the  batter  fat  to  be  more  thoroughly  skliuued.  yeast  organisms  of  this 
pe  are  alnMWt  sure  to  develop  Id  greater  or  less  iiuuil)erH.     *     *     *     If  the 


\- 


'iZfm^^^ 


Pta  6 — Sactlon  <rf  affected  cheeie,  ibowlng 


crack  at  JaDCtlon  of  aide  nnd  top 


after  fat  left  Id  the  wbey  after  the  curd  Is  taken  out  could  be  removed  tmmedl 
tely  or  within  a  short  time  uo  such  del  eloiiment  as  this  could  take  place 
aih  can  be  done  by  Immediate  separation  of  the  whei  In  a  cream  separator 

*  *  The  quality  of  the  buttei  la  enough  better  and  the  quautitv  secured 
lough  larger  to  warrant  the  Instnllatlon  of  maihlner;  nblch  nlll  do  this  work 
f  course  the  Installation  of  Hteam  to  furulab  i>oner  could  not  economically  be 
lade  In  the  smaller  factories  but  such  a.  course  would  doubtless  prove  advan 
igeous  In  the  long  run  In  the  factories  nbere  r  larger  amount  of  milk  la 
andled  The  present  custom  of  souring  the  \\he\  It  not  nearly  as  satisfactory 
■om  this  point  of  ^  len  as  the  non  |irett>  generally  discarded  method  of  scald 
ig  the  whey  to  get  the  butter  fat 

The  practice  of  ■loaking  whole  rennets  m  whey  without  boiling  or 
Leating  the  latter  is  condemned  The  use  of  commercial  rennet  ex 
nets  18  considered  preferable  "  If  whole  rennets  are  employed, 
Mated  whey  should  be  used,  and  particular  care  ahould  be  given  to 
]»  rennet  jars,  which  should  receive  a  tlioroii^  itecilmtion  at  &»• 
plent  intervals  ^^^^^^gfglggg^^^^ 
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"  The  quicker  the  whey  can  be  delivered  to  the  farmers  the  less 
likely  are  troubles  of  this  sort  to  develop."  Special  pains  should  be 
taken  to  keep  the  receptacles  clean  in  which  the  whey  is  stored 
"  Dangers  from  this  source  would  be  entirely  eliminated  if  a  different 
receptacle  than  the  can  used  for  the  fresh  milk  was  employed  to  carrr 
back  the  whey  to  the  farm.  Old,  discarded  cans  that  are  not  fit  to 
use  for  the  milk  could  be  utilized  for  this  purpose." 

When  a  factory  once  becomes  badly  infected  thorough  disinfection 

is  necessary.    Heat  is  naturally  the  most  effective  agent  for  destrf^j- 

ing  the  germ. 

If  steam  is  at  hand,  even  a  momentary  exposure  is  sufficient  to  destroy  iff 
vitalit>%  but  where  reliance  is  had  only  on  a  scalding  temperature  (ISC  Fj  it 
is  necessary  to  prolong  the  period  of  exposure  for  at  least  ten  or  fifteen  minut« 
For  washing  the  walls  and  floors  of  a  factory  a  2  per  cent  solution  of  hot  1^ 
will  prove  effective. 

TEA8T  AS  A  DI8IV7BCTAVT.<' 

The  use  of  yeast  to  destroy  disease-producing  bacteria  has  been  T^ 
cently  proposed,  and  the  treatment  has  attracted  much  attention  on 
account  of  its  simplicity,  the  harmless  (nonpoisonous)  character  of 
the  material  used,  and  its  apparent  effectiveness.  Trials  made  by  the 
veterinarian  of  the  Nebraska  Station,  A.  T.  Peters,  indicate  that  thf 
treatment  will  prove  of  value  in  veterinary  practice. 

The  preparation  of  the  yeast  solution  and  its  use  is  thus  describfd 

bv  Doctor  Peters : 

Take  one  cake  of  either  compressed  or  dried  yeast,  add  enough  water  ta 
moisten  the  same;  then  allow  it  to  stand  at  least  twelve  hours,  or  preferably 
twenty-four  hours.  To  this  is  then  added  a  pint  to  a  pint  and  a  half  of  luk^ 
warm  water.  This  is  used  as  the  cleansing  fluid.  This  treatment  is  esiteiiailf 
promising  in  case  of  cows  suffering  from  ahortion.  The  animal  to  be  du«iD 
fccte<l  is  first  washed  out  with  lukewarm  water,  and  after  being  thoronjrWy 
cleansed  the  disinfecting  fluid  is  applied.  The  same  method  is  pursued  in  the 
bull.  This  treatment  is  being  tried  on  barren  cows  also.  Knowing  that  \\f 
vagina  of  barren  cows  is  exceedingly  acid,  It  Is  hoped  to  overcome  this  addity 
by  repeated  injections  of  fermented  yeast  germs  before  service. 

The  theory  is  that  the  acidity  of  the  generative  organs  is  due  w 
bacterial  activity,  and  that  yeast  solutions  introduced  as  sugpesi^l 
invade  all  parts  of  the  organs  and  destroy  the  bacteria  which  prodoff 
the  acid  condition. 

The  value  of  the  treatment  for  disinfection  of  wounds  and  for  u* 
internally  is  also  being  investigated.  The  exact  value  and  applic** 
bility  of  the  method,  as  well  as  its  mode  of  action,  have  not  yet  been 
fully  worked  out,  but  the  investigations  thus  far  made  indicate  that 
it  is  well  worthv  of  careful  trial. 

o  Compiled  from  Nebraska  Sta.  Rpt  1906,  p.  la 
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CITRUS  FRUIT  GROWING  IN  THE  GULF  STATES. 


HITBODUCTIOH. 

The  followingf  pages  were  written  for  the  purpose  of  giving  brief 
and  concise  directions  for  the  production  of  a  citrus  orchard,  the 
necessity  for  such  a  bulletin  being  apparent  from  the  numerous  letters 
asking  for  information  on  this  subject  received  by  the  Department  of 
Agriculture.  It  has  been  the  aim  of  the  writer  to  furnish  information 
to  meet  the  needs  of  many  inquirers  rather  than  to  prepare  a  complete 
treatise  on  this  industrv. 

The  growing  of  the  finest  citrus  fruits  is  a  horticultural  accomplish- 
ment not  surpassed  in  any  line  of  the  art.  There  are  very  few  agri- 
cultural occupations  that  re<|uire  an  equal  amount  of  judgment,  and 
very  few  that  give  as  remunerative  a  return  for  the  mental  outlay. 
Ever\  one  who  is  willing  to  pay  the  price,  either  in  labor  or  in  dollars, 
can  grow  oranges  and  grapefruit,  but  only  he  who  is  so  constituted  as 
to  derive  pleasure  in  exercising  his  mental  faculties  to  their  fullest 
extent  can  produce  fruit  of  the  finest  quality.  There  is  a  very  long 
series  of  conditions,  from  the  choice  of  the  stock  into  which  the  bud 
is  to  be  placed  to  the  delivery  of  the  package  of  perfect  fruit  to  the 
consumer,  which  must  be  met  successfully.  If  any  one  of  these  links 
in  the  chain  is  broken,  first  place  can  not  be  attained.  Good  judgment 
with  previous  knowledge  nmst  be  exercised  in  the  choice  of  the  stock, 
the  bud,  the  soil,  and  the  location  of  the  orchard,  in  the  cultivation 
and  fertilization  of  the  crop,  in  the  treatment  of  fungous  and  insect 
diseases,^  in  picking  and  packing  the  fruit,  and  in  selecting  a  market 
for  its  disposal. 

The  production  of  the  finest  oranges  requires  3'ears  of  most  careful 
Btudy  and  as  diligent  attention  as  the  most  intricate  business  operation. 

«  Fungous  and  insect  diseases,  however,  are  not  here  discussed,  since  to  treat  them 
adequately  would  umluly  increase  the  size  of  this  bulletin.  Koran  account  of  insect 
enemies,  see  Farmers'  Bulletin  No.  172,   "iScale  Insects  and  Mites  on  Citrus  Trees." 
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Unless  the  citrus  grower  is  in  full  sympathy  with  his  surroundings 
and  in  love  with  his  work,  he  will  as  surely  fail  to  produce  the  best 
results  as  would  be  the  case  in  any  other  occupation. 

CLIMATE. 

In  general  it  may  be  stated  that  in  all  regions  in  which  the  temper- 
ature does  not  fall  below  18"  above  zero  nor  rise  above  100^  F.,  and 
where  there  is  sufficient  moisture,  citrus  fruits  may  l)e  produced.  There 
are,  however,  localities  within  these  limitations  that  can  not  be  said  to 
be  good  citrus-growing  sections.  In  some  places,  although  the  tn*f» 
grow  luxuriantly,  heavy  rainfalls  occur  at  the  time  when  the  fniib 
are  maturing,  making  it  impossible  to  gather  and  market  them.  Is 
others  the  conditions  for  vegetative  growth  are  so  favorable  that  verr 
little  fruit  sets.  Regions  that  are  excessively  dry  maj%  however,  k 
utilized  for  citrus  culture  when  irrigation  can  be  practiced.  The  more 
nearly  the  northern  limit  of  the  citrus  belt  is  approac*hed,  the  more 
sprightly  and  deliciously  flavored  the  f mit  becomes,  some  of  the  very 
Ijcst  fruit  being  marketed  from  areas  where  the  trees  ever3'  winter  are 
in  danger  of  Ixnng  frozen  out. 

The  ideal  climate  for  citrus  growing  is  one  in  which  the  rainfall 
occurs  after  the  fniit  has  been  shipped  and  before  the  new  crop  l>ejrin* 
to  ripen.  The  rainfall  should  not  be  excessive,  certainly  not  more 
than  50  to  70  inches  annually,  and  the  winter  temperature  should  ni»t 
go  Ih»1ow  2<)  -  to  27^  F.  of  continued  cold,  though  a  lower  temperature 
may  be  withstood  for  an  hour  or  more  without  killing  the  tn'CN 
Oninge  trees  in  a  thoroughly  dormant  condition  can  withstand  a  tmi 
perature  as  low  as  24""  F.  if  this  is  not  continued  for  more  than  a  ft* 
hours  at  a  time.  A  vorv  sharp  turn  to  18^  F.,  if  for  only  a  few  houi>, 
will  entirely  defoliate  trees  in  the  most  doniiant  condition,  while  it  i* 
likely  to  kill  the  larger  proportion  of  those  in  active  growth.  Small 
trees  under  8  to  10  feet  high,  with  poorly  protected  trunks,  are  vi»ry 
apt  to  be  cut  to  the  ground  under  these  conditions.  Sometimes  snow 
falls  and  remains  on  the  trees  for  some  hours  without  seriously  dam- 
aging omng(»  trees;  but  this  is  of  rare  occurrence. 

SOIL. 

It  will  be  shown  under  the  heading  "'  Varieties"  that  citrus  trees  are 
exceedingly  variable,  and  consecfuently  will  readily  adapt  themselvfr 
to  almost  any  kind  of  soil  in  which  plants  can  grow.  Varieties  of 
citrus  grow  upon  the  sticky,  adobe  soils  of  Mesopotamia,  upon  tk 
alluvial  soils  of  the  1ow(M'  Mississi[)pi,  upon  the  fertile  soils  of  the 
West  India  islands,  upon  the  dry  soils  of  Arizona  and  California,  and 
ui)ou  the  [)oi)r,  saruly  soils  of  Florida.     There  is  probably  no  otbor 
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r     ^nus  of  fruit  trees  in  which  the  species  are  so  plastic  as  to  adapt 
i     themselves  to  almost  ever}'  possible  gradation  of  soil.     It  should  not 
be  inferred,  however,  that  ever}-  variety  of  the  genus  can  be  grown 
upon  all  of  these  different  kinds  of  soil,  for  it  is  absolutely  necessary 
to  choose  the  particular  variety  which  is  adapted  to  any  peculiar  soil. 
While  the  rich,  alluvial  soils  produce  citrus  trees  of  rank  growth 
which  often    bear  enormous  crops  of  fruit,  the  finest  and  highest 
priced  fruits  are  produced  upon  the  nearly  sterile  soils.     In  fertile 
soils  the  plant  food  is  seldom  properly  balanced  and  present  in  the 
condition  best  suited  for  producing  the  finest  fruits,  nor  is  it  possible 
to  influence  the  (contents  or  quality  of  the  fruit  by  applying  different 
forms  of  chemical  fertilizers.     If,  therefore,  a  field  is  normally  suffi- 
ciently fertile  to  produce  a  citrus  crop  for  an.indefinite  number  of  years, 
it  is  usually  impossible  to  influence  the  quality  of  fruit  markedly  by 
means  of  fertilizers.     Upon  soils  which  are  nearly  sterile,  however, 
trees  may  be  started  and  fed  with  just  such  chemicals  as  will  produce 
the  finest  quality  of   fruit.     It  therefore   happens  that  soils  which 
formerly  were  considered  absolutely  worthless  for  agricultural  pur- 
poses are  now  made  to  produce  large  crops  of  most  excellent  f  ixiit. 

SITE  OF  THE  GROVE. 

Immediately  upon  deciding  that  one  wishes  to  plant  a  grove  he 
should  select  the  best  site  that  can  be  procured.  A  great  many  ques- 
tions arise  in  determining  where  a  grove  shall  b^  located.  A  few  of 
these  are  discussed  below. 

DISTANCE  FROM  TRAKSPOBTATION  UXE. 

The  ultimate  object  being  the  selling  of  fruit  at  a  remunerative 
figure,  it  becomes  necessary  to  l(x*ate  a  grove  within  a  reasonable  dis- 
tance of  some  line  of  railroad  or  water  transportation.  The  distance 
which  it  will  be  profitable  to  tmnsport  fruit  by  wagon  will  depend 
largely  on  the  condition  of  the  roads. 

Another  determining  factor  in  the  matter  is  the  cost  of  the  land. 
Even  a  grove  of  moderate-sized  trees  should  produce  a  thousand 
boxes  of  oranges  to  the  acre.  Allowing  50  boxes  to  a  load,  this  would 
require  20  trips  to  the  transportation  station.  If  a  grove  were  located 
3  miles  away  from  the  station,  it  would  probably  take  one  man  with  a 
two-horse  team  six  days  to  haul  this  fruit.  If  located  on(»-half  that 
distance,  it  would  require  only  three  or  four  days.  Allowing  about 
$4  a  day  for  this  work,  the  hauling  of  the  fruit  from  the  more  dis- 
tant grove  would  increase  the  cost  about  §8  per  acre,  which  amount 
must  be  charged  against  the  original  cost  of  the  land.     From  this 
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the  intending  purchaser  can  readily  calculate  bow  much  more  he  can 
afford  to  pay  proportionally  for  land  in  close  proximity  to  the  railrotd 
station. 

CHABACTEB  OF  THE  SOIL. 

The  variation  of  the  soils  in  the  West  Indies  and  in  Louisiana,  Mis- 
sissippi, and  California  is  not  so  sharply  marked  as  that  in  Floridi. 
There  are,  however,  characteristic  soils  in  each  of  these  regions  tbt 
are  better  than  others.  In  all  sections  a  soil  must  be  chosen  that  i.^  not 
underlain  with  a  heavy  substratum  known  as  '•'hardpan."  The  land 
should  be  elevated  sufficiently  to  permit  free  drainage,  and,  in  the 
sections  where  irrigation  nmst  be  pi*acticed,  should  ]ye  so  located  that 
water  can  be  easily  supplied. 

In  Florida  the  soil  usually  known  as  hammock  land  is  preferable 
for  orange  growing.  This,  however,  is  of  limited  extent  and  fre- 
quently is  so  far  removed  from  transportation  line**  that  it  is  not 
profitable  to  use  it.  The  second  grade  is  called  piney  woods  land. 
Groves  properly  located  on  this  type  of  soil  and  managed  by  intelli- 
gent superintendents  frequently  give  the  very  best  returns.  It  is 
upon  this  land  that  most  of  the  orange  groves  are  located.  The 
cabbage  palmetto  hammock,  if  sufficiently  high  to  permit  niturai 
drainage,  also  makes  excellent  land  for  citrus  growing. 

FROST  PBOTECTION. 

After  determining  that  the  desirable  features  specified  are  to  be 
found  in  the  location  under  consideration,  it  is  very  important  to  see 
that  the  land  is  well  protected  from  the  occasional  frosts  which  visit  the 
citrus-growing  sections.  Frost  protection  is  imparted  b\^  large  l)odie> 
of  water,  such  as  make  citrus  growing  in  Louisiana  and  Mississippi 
possible,  and  in  Florida  near  the  lakes  in  the  central  part  of  the  State, 
along  the  Indian  River  on  the  east  coast,  and  on  Tampa  Bay.  In  the 
West  Indies  and  the  southerimiost  part  of  Florida  this  factor  doe^  not 
enter  into  consideration.  In  fact,  it  seems  that  those  p]a<*es  in  the 
West  Indi(\s  which  are  subjected  to  the  lowest  winter  temperature 
produce  citrus  fruits  of  the  highest  excellence.  The  temj>erature  in 
the  vicinity  of  Mandeville,  Jamaica,  is  said  to  go  as  low  as  into  the 
fifties  during  winter  nights,  and  yet  this  is  probably  the  best  citrus 
fruit  section  on  the  island. 

PBOTECTION  FROM  HIGH  WINDS. 

A  location  chosen  so  as  to  combine  all  the  qualifications  already 
mentioned  may  still  be  undesirable  if  it  is  exposed  to  the  force  of  hi»rh 
winds,  which  may  occur  in  any  portion  of  the  country.  It  is  ijiiilo 
impossil)le  to  protect  a  grove  against  tropicul  hurricanes,  but  the  mure 
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ooromon  high  winds  of  annual  occurrence  must  be  considered.  They 
carry  off  the  moisture  and  bring  with  them  a  dr}^  parching  air  which 
is  injurious  to  citrus  trees,  and  they  are  also  very  likely  to  cause 
**thorning"  or  to  mutilate  the  fruit  in  other  wa^'s.  Sometimes  it  become^s 
necessary  to  erect  artificial  wind-breaks  for  protecting  a  grove  not 
well  located.  These  artificial  wind-breaks  ma}'  later  be  supplanted  by 
some  natural  growth  that  can  withstand  the  force  of  the  wind. 

RAINFALIi. 

The  amount  of  rainfall  needed  to  produce  a  crop  of  citrus  fruits 
depends  on  various  factors;  prominent  among  them  are  character  of 
soil  and  humidity  of  atmosphere.  Where  there  is  a  deficiency  of  mois- 
ture it  may  be  supplied  by  irrigation,  but  a  superabundance  of  mois- 
ture can  be  controlled  only  in  a  measure  by  drainage.  In  the  humid 
portions  of  the  United  States  and  in  the  rainy  sections  of  the  West 
Indies  heavy  rainfalls  frequently  occur  at  the  time  when  the  fruit 
should  be  marketed  or  when  the  trees  should  Ix^  dormant  preparatory 
to  blooming.  As  these  conditions  can  not  be  corrected,  citrus  orchards 
should  never  be  planted  in  regions  where  fall  or  winter  rains  are 
prevalent.  This  is  especially  true  of  the  rainy  side  of  most  islands 
in  the  West  Indies  group. 

VARIETIES. 

The  group  of  plants  which  is  designated  by  the  generic  term  "Cit- 
rus" is  fairly  well  circumscribed,  but  when  it  comes  to  a  segregation  of 
the  different  species  and  varieties  scientists  do  not  all  agree.  While  it 
may  be  of  interest  to  the  scientific  plant  breeder  to  know  just  what 
the  classification  is,  to  the  practical  grower  of  fruits  who  wishes  to 
get  a  large  return  for  his  labor  it  makes  very  little  difference  whether 
the  product  belongs  to  one  variety  or  another.  The  results  of  the 
various  attempts  to  classify  the  plants  which  fall  under  the  general 
term  ^'Citrus"  vary  exceeding!}' ,  and  various  differing  opinions  regard- 
ing their  scientific  relations  are  held  by  scientific  investigators. 
There  are  therefore  a  number  of  different  classifications.  In  the  fol- 
lowing table  the  writer  has  adopted  the  classification  worked  out  by 
Dr.  Herbert  J.  Webber  in  the  Cyclopedia  of  American  Horticulture. 
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BOTANICAL     AND     HOBTIOTTLTURAX 

GENTJS  CITBUS. 


GLASSES     OF    THE 


Botanical  Hpecies. 


Botanical  varieties.      I       Horti(;ultural  race*.        Horticultunl  varictieti 


I.  Trifoliaia 


II.  Aurantium 


III.  XobUin 


IV.  Decuinaiia. 


V.  Japonica 


VI.  .Vedica 


amara  . . . 
bergamia. 


sinetis 


genutna. 


lemon. 


acuta 


The  common  oranges  . . , 


The  mandarin  group . 


Pomelo  (grapefruit). 


Shaddotrlc 


Kumquats. 


Citron 


Lemon 


Lime 


Trifoliataa. 

Ifiour. 
Bitter  sweet. 
Seville. 

Bergamot  oraoce. 
BahiA. 
Valencia. 
HomoMBMa. 
Pineapple. 
( Also  other  variftiaL 
Satnuma. 
China  (mandarin'. 
Dancy  (tangerine-. 
Oneco. 

^^'^\ 
Royal. 

Pemambuco. 

Triumph. 

(Also  other  rariHleii 

Paradifse. 

Forbidden  Fruit. 

(Also  other  varietk?.' 

{Nagaroi. 
Marumi 
(Also  other  varittirt' 
fCondcan. 
I  Lyman. 

Orange. 

(  AIko  other  variftifr.  • 

Lisbon. 

Villa  Franca. 

Sicily. 

Eureka. 

( Al^^l  other  vaii^ii*^! 

Imperial. 
.Mexican. 
I  Persian. 
l(  A  1.<K>  other  Tarifti*^!' 


SELECTING  VARIETIES. 

pjxperience  has  taught  that  no  variety  of  citrus  is  precminenlk 
useful  for  all  portions  of  tho  world  where  this  fruit  is  i^rown.  As  an 
illustration  we  have  the  Bahia,  or  Washington  navel  orange,  which 
is  preeminently  adapted  for  California,  but  of  little  value  in  Florida 
or  the  West  Indies,  since  it  produces  only  a  small  crop  except  (»n 
rough-lemon  stock,  which  stock  is  only  adapted  to  a  restricted  aiva. 
Certain  varieties  of  pomelo  have  exquisite  flavor  when  fruited  in 
Florida,  but  are  not  of  the  same  excellence  when  grown  in  California. 
The  pineapple  omnge  and  tlie  Indian  River  orange  are  among  the  finest 
of  fruits  when  grown  in  the  sections  where  they  originated,  hut  when 
produced  in  Jamaica  they  can  not  be  said  to  have  superior  qualities. 

It  becomes  n(H;essary,  therefore,  to  test  the  particular  variety  in 
the  section  into  which  it  is  to  be  introduced.  Some  of  the  varieties 
are  excellent  in  places  far  n^moved  from  one  another,  as  is  illustTated 
by  the  Satsuma,  or  onshu,  an  introduction  from  Japan,  and  the 
Bahia  orange,  which  was  brought  from  Brazil  by.  the  United  States 
Department  of  Agriculture  and  is  now  so  extensively  grown  in  Cali- 
fornia.    The  last-named  variety  produces  fruit  of  excellent  quality 
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when  grown  in  Florida,  but«  as  stated^  is  not  prolific  except  on  rough- 
lemon  stock.  Frequently  the  most  important  varieties  of  citrus  for  any 
given  locality  are  those  which  have  originated  as  seedlings  in  that 
section,  and  oecasionallv  thev  mav  arise  as  bud  varieties.     An  illus- 

«  •  « 

txmtion  of  a  variety  arising  as  a  bud  variation  is  the  Surprise  navel, 
originating  in  Mr.  E.  S.  Hubbard^s  grove  at  Federal  Point,  Fla.«  from 
boda^  received  from  California.  Seedlings,  as  a  rule,  "sport"  or  are 
exceedingly  variable:  they,  however,  come  true  to  seed  within  certain 
limitations.  So  far  as  known,  a  pomelo  can  not  originate  from  an 
orange  seed  except  where  an  orange  flower  is  pollinated  from  a 
pomelo,  and  it  is  then  not  a  true  pomelo.  Seedlings  from  the  man- 
darin group  reproduce  a  typical  mandarin  fruit.  Seedlings  from  the 
sweet  onmge  produce  a  typical  sweet  orange.  Seedlings  from  pomelos 
produce  pomelos  of  \'arying  qualities. 

The  total  number  of  varieties  of  citrus  fruits  that  have  been  cata- 
logued and  described  would  run  up  into  the  thousands.  Nearly  every 
one  has  some  peculiar  merit  for  a  particular  kx^ality.  Out  of  the  many 
thousands  a  few  ^electe<l  ones  are  of  general  \'alue.  and  can  be  planted 
with  safety  over  a  considerable  area.  The  following  very  brief  list 
gives  some  of  the  varieties  for  the  localitie^s  mentioned: 

Florida. — The  Florida  State  Horticultural  Societv  has  divided  the 
State  into  four  horticultural  sections  known  as  western  north  Florida, 
eastern  north  Florida,  central  Florida,  and  south  Florida. 

EaMfru  north  Flor'nla  includes  •'that  part  of  the  State  between  the 
Aucilla  River  and  a  straight  line  drawn  across  the  State  from  the 
mouth  of  the  St.  Johns  River  to  Cedar  Kevs.'' 

The  following  citrus  fruits  are  considered  especially  adapted  for  this 
region:  Of  the  sweet  orange  group.  Parson  Brown  and  Sweet  Seville; 
of  the  tangerine  group,  the  Satsuma:  of  the  kuniquat  group,  the 
]^tanuni  and  Xagami. 

Ctrntral  Florida  includes  "that  part  of  the  State  between  the  line 
above  referred  to  and  the  counties  constituting  south  Florida.*' 

Of  the  sweet  orange  group  well  adapted  to  this  section  may  be  men- 
tioned Centennial.  Tardiff,  Ilotnosassa.  Jaffa,  Majorca,  and  Parson 
Brown;  of  the  mandarin  group,  Satsuma,  China,  Dancy,  and  King;  of 
the  pomelo  group,  De  Soto,  Duncjin,  Excelsior,  Hall,  Marsh,  Per- 
nambuco.  Royal,  and  Standard. 

Shaddocks  and  citrons  are  not  grown  as  conunercial  fruits,  and 
Nagami  is  the  leading  variety  of  kumquat  for  this  section. 

South  Florida  includes  the  following  counties:  Brevard,  Dade, 
Monroe,  De  Soto,  and  Manitee. 

The  sweet  oranges  recommended  for  this  section  are  the  Bahia  on 
rough-lemon  stock, Tardiff,  Iloniosassa,  and  Majorca;  of  the  mandarin 
group,  China,  Dancy,  and  King;  of  the  jwuielo  group,  De  Soto,  Dun- 
can, Excelsior,  Hall,  Marsh,  Pernauibuco,  Ro\'al,  and  Standard. 
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Shaddocks  are  n6t  grown  commercially,  and  are  found  only  tg 
ornamentals  or  novelties.  In  the  kumquat  group  the  leading  variety 
is  the  Nagami.     Citrons  are  grown  only  as  occasional  specimens. 

Lemons  are  not  grown  as  extensively  in  Florida  as  in  California. 
There  are,  however,  some  good  orchards  of  this  fruit,  the  varieties 
principally  produced  in  south  Florida  being  Belair,  Genoa,  Impe- 
rial, Sicily,  and  Villa  Franca. 

On  the  keys  and  the  adjacent  coast  considerable  quantities  of  limes 
grow  without  cultivation  and  are  apparently  naturalized.  The 
Department  of  Agriculture  has  distributed  various  importations  of 
limes  into  south  Florida,  and  nearly  all  of  these  varieties  do  very  well. 
The  peculiar  demands  of  the  market,  however,  are  such  as  to  make 
lime  growing  unprofitable.  Nevertheless,  very  high  prices  are  paid 
for  the  limes  which  are  gathered  from  trees  occurring  spontaneou2ilT 
on  the  coast  and  keys.  This  lime  is  generally  spoken  of  as  the  Kej 
lime.  It  is  a  very  small  fruit  and  intensely  acid,  and  usually  contain? 
many  seeds.  This  same  lime  when  taken  to  the  mainland  and  put 
under  cultivation  produces  a  large  fruit,  with  very  thick,  rough 
skin,  approaching  in  size  and  appearance  that  of  the  usual  lemon. 
Limes  of  this  size  do  not  meet  with  ready  sale. 

Louisiana  and  Mississippi. — The  citrus-growing  section  of  Louisiana 
and  Mississippi  occurs  in  the  region  closely  bordering  on  the  Gulf. 
In  Mississippi  it  is  near  Biloxi,  and  in  Louisiana  it  is  south  of  New 
Orleatis. 

In  these  sections  the  common  sweet  orange  grown  is  known  as  the 
Creole.  This,  strictly  speaking,  is  not  a  variety,  but  an  assemblage 
of  seedling  oranges  that  have  been  cultivated  in  this  region  for  some 
time.  Of  the  mandarin  group  Satsuma  and  China  are  the  leading 
varieties.  Of  th(»  pomelo  group  only  a  few  are  grown,  these  l^ing 
the  e^irliest  varieties,  such  as  Royal  and  Triumph. 

Porto  Rico  and  the  West  Indies  generally. — Citrus  growing  through- 
out the  W(^st  Indi(\s  is  in  a  ratiier  formative  state.  The  efforts  at 
systematic  work  in  this  line  have  not  been  carried  forward  with  the 
same  degree  of  vigor  as  in  California  and  Florida.  Nearly  all  the 
varieties  roconinu^nded  for  south  Florida  may  be  planted  with  more 
or  less  contidonci*  in  this  region.  After  years  of  experimenting  in 
this  region  local  viirieti(»s  will  doubtless  develop  which  will  prove 
better  than  some  of  the  sorts  now  introduced  on  these  islands. 

PEEPAEATION  OF  THE  LAND. 

As  a  rule  the  field  chosen  to  be  planted  out  to  an  orange  grove  i> 
land  with  ii  native  growth  upon  it,  which  has  to  be  removed.  Usually 
the  land  is  covered  with  forest  trees.     Various  devices  have  beenui^ 
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for  reducing  the  amount  of  labor  necessary  to  get  rid  of  this  native 
growth,  but  up  to  the  present  time  no  substantial  or  decided  progress 
has  been  made  in  the  methods  of  clearing  land.  The  most  of  the  work 
i«  done  by  main  strength  and  muscular  labor.  Where  the  native 
growth  happens  to  be  some  form  of  hard  wood,  it  is  the  usual  practice 
to  remove  the  trees  and  stumps.*  Some  advantage  is  frequently 
obtained  by  the  use  of  dynamite  or  other  explosives  in  loosening  the 
stumps.  Where  the  native  growth  is  pine  woods  or  palm  trees,  the 
necessity  for  removing  the  stumps  is  not  so  great,  though  in  the  case 
of  the  former  the  stumps  are  usually  taken  out.  In  cabbage  palmetto 
hammocks  some  of  the  trees  are  left  and  used  as  nurse  plants  for 
a  few  years.  The  ideal  course  is  to  remove  all  trees,  shrubs,  and 
other  forms  of  vegetation  from  the  land  and  to  clear  it  of  all  rocks 
and  any  other  debris  that  may  be  found.  Then  the  land  may  be 
broken  up  and  put  into  a  tirst-class  state  of  tilth,  which  will  permit 
careful  staking  and  planting. 

SETTING  OUT. 

IJsuall}'  the  prospective  orange  grower  buys  trees  from  a  nursery 
and  sets  them  out  as  soon  as  the  field  has  been  cleared,  wishing,  of 
course,  to  get  the  trees  on  the  land  as  soon  as  possible  and  to  hasten 
the  time  when  he  may  be  selling  fruit.  Sometimes  this  is  by  no  means 
the  most  profitable  procedure.  Land  especially  rich  in  organic  matter 
and  heavil}'^  matted  with  roots  from  the  native  growth  would  be 
decidedly  better  for  having  produced  a  crop  or  two  of  vegetables 
before  the  grove  was  planted.  If  for  any  reason  it  is  not  desirable  to 
grow  vegetables,  a  crop  of  weeds  grown  on  it  for  a  3' ear  would  do 
much  to  sweeten  the  land  prepamtory  to  receiving  the  trees  from  the 
nursery.  A  crop  of  cowpeas  or  vc^lvet  l)eans  would  be  prefei*able, 
however. 

The  number  of  trees  to  be  set  out  to  the  acre  depends  on  the  variety 
selected  and  the  character  of  the  land.  Large-growing  citrus  trees, 
such  as  pomelos  and  the  Bahia  and  Tardiff  sweet  oranges,  should  not 
be  set  closer  than  100  to  the  acre,  and  on  first-class  soil  75  are  enough. 
Smaller-growing  varieties,  such  as  the  mandarin  group  of  oranges  and 
the  lim^s,  should  not  be  set  closer  than  200  tree^s  to  the  acre.  The 
character  of  the  land  will  also  need  to  be  considered  in  setting  out  a 
grove.  In  a  sandy  loam,  rich  in  organic  matter,  trees  grow  much 
more  vigorously,  and  in  consequence  should  bo  set  farther  apart.  In 
the  heavy  clay  soils  trees  grow  less  vigorously  and  may  ])c  set  nearer 
together. 

2S8 
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TIME  AND  MANNEB  OF  SETTIira  OUT. 

The  time  of  setting  out  trees  from  the  nursery  will  depend  on  the 
location  and  the  conditions.  In  the  West  Indies  and  south  Florida 
trees  may  be  set  out  at  any  time  of  the  year  when  the  land  is  ready 
and  there  is  sufficient  moisture  to  favor  their  growth.  In  centnl 
Florida,  the  spring  (February  arid  March)  is  preferable.  The  same 
is  true  of  north  Florida,  Louisiana,  and  Mississippi.  In  the  extreme 
northern  portions  of  the  citrus-growing  section  it  is  usually  lietter 
to  wait  until  the  danger  of  freezing  weather  is  past.  This  will  bring 
the  date  up  to  about  the  latter  part  of  February.  In  setting  out 
trees  from  the  nursery,  care  should  be  taken  to  injure  the  roots  a> 
little  as  possible.  Where  trees  can  be  taken  up  with  a  considerable 
ball  of  earth  and  transplanted  in  this  way,  they  may  be  set  out  without 
any  apparent  check  in  growth.  This,  however,  is  not  usually  practi- 
cable in  sandy  soils. 

When  the  trees  are  taken  up  the  roots  should  be  carefully  protected 
by  means  of  wet  cloths  or  moist  moss  and  the  trees  set  in  holes  already 
prepared  for  them.  If  the  ground  is  not  already  verj"  moist  the  addi- 
tion of  one  or  two  pails  of  water  will  usually  puddle  the  roots  and 
cause  the  trees  to  grow  promptly.  At  the  time  of  setting  out,  the 
tops  should  be  (rut  back  to  correspond  closely  to  the  condition  of  the 
roots.  The  favorite  size  of  tree  to  set  out  is  one  that  has  grown  alwut 
4  feet  tall  in  the  nursery  and  has  several  branches.  Such  trees  are 
usually  about  an  inch  or  an  inch  and  a  half  in  diameter  at  the  crown. 

CATCH  CROPS. 

As  soon  as  the  field  has  been  set  to  a  grove,  cultivation  may  be  lx>gun. 
The  kind  and  amount  of  cultivation  will  be  determined  bv  the  char- 
aeter  of  the  soil.  Light,  sandy  soil  should  have  shallow  but  careful 
cultivation.  Heavy  clay  soils  need  thorough  and  deep  workin*:. 
Where  there  is  an  abundance  of  moisture  supplied  natui*ally  to  th^ 
soil,  other  crops  may  ]>e  grown  to  advantage  between  the  orange  tree>. 
Where  the  soil  is  inclined  to  be  dry  and  irrigation  has  to  lie  pi-acticed. 
this  is  of  doubtful  utility  in  the  dry  sejison.  During  the  winter,  vege- 
tii])les  may  be  planted  and  cultivated  as  in  ordinary  tields  with  decid(»d 
advantage  to  the  oninge  tree  unless  the  land  is  too  dry.  Leguminous 
cover  crops  may  be  planted  as  soon  as  the  spring  and  summer  rain^ 
begin.  WhiMi  full  droughts  occur  the  cover  crops  will  have  to  U' 
removed  to  conserve  the  moisture  of  the  soil.  Cultivation  should 
then  b(»  resumed.  If  the  soil  is  inclined  to  be  sterile  the  cover  rn)p 
should  be  used  us  a  nuilch  for  the  trees.  If  the  ground  is  sufficientlv 
fertile  to  permit  it,  the  cover  crop  can  be  utilized  for  hay. 
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PRxnriHO. 

''To  prune  or  not  to  prune;  that  is  the  question."  At  many  of  the 
meetings  of  the  horticultural  societies  the  question  of  pruning  has 
been  vigorously  discussed.  There  are  many  good  reasons  for  pruning 
trees;  on  the  other  hand,  there  are  reasons  why  trees  should  not  be 
pruned.  The  question,  then,  must  be  decided  by  each  individual. 
One  point,  however,  has  been  very  well  settled,  and  that  is  that  low- 
headed  trees  are  preferable.  Twenty-five  or  thirty  years  ago  it  was 
a  common  practice  to  have  citrus  trees  trimmed  high  enough  to  permit 
a  man  to  drive  a  cultivator  under  the  branches.  The  severe  cold  of 
several  winters  has  caused  this  custom  to  be  very  largely  abandoned. 
In  the  southern  part  of  Florida,  where  there  is  no  danger  from  frost, 
it  has  been  found  that  shading  the  ground  by  the  limbs  has  been  very 
beneficial  to  the  grove.  Another  important  advantage  in  low-headed 
trees  is  that  the  fruit  may  be  gathered  much  more  cheaply  than  from 
tall  trees. 

Nearly  all  orange  growers  will  agree  that  the  pruning  out  of  dead 
and  worthless  branches  is  of  benefit  to  the  tree.  The  extent  to  which 
sound  wood  is  pruned  out,  however,  varies  with  the  notions  of  the 
individual  grower.  Some  of  the  most  extensive  and  best  growers  in 
Florida  practice  no  pruning  at  all.  Diseased  branches  should  always 
be  cut  out,  removed  from  the  orchard  at  once,  and  burned.  Sprouts 
that  start  from  })elow  the  bud  nmst  be  removed,  and  this  should  be 
done  as  soon  as  possible.  Water  sprouts  need  not  and  ordinarily 
should  not  be  removed.  There  are  conditions  under  which  removal 
is  entirely  proper,  but  the  very  common  practice  of  removing  them 
simply  as  a  pastime  is  a  very  harmful  occupation.  The  fact  that  a 
water  sprout  appears  shows  that  the  tree  is  in  a  position  to  elaborate 
more  reserve  material  than  can  be  elaborated  by  its  present  leaf  area. 
After  a  year  or  two  years  these  water  sprouts  produce  an  abundant 
crop. 

A  citrus  tree  should  be  kept  in  a  low,  compact  form,  but  violent 
pruning,  such  as  is  often  practiced  in  deciduous  fruit  orchards,  is  not 
only  unnecessaiy  but  often  absolutely  harmful.  There  are  si>ecial 
cases,  such  as  lemon  orchards,  and  th(»re  are  some  regions  in  which 
trees  must  be  mutilated  to  make  them  fruit;  but  that  does  not  affect 
the  general  rule  that  citrus  trees  should  be  sparingly  pruned  or  not 
at  all. 

FERTILIZERS. 

Under  the  general  heading  of  fertilizers,  materials  which  may  be 
employed  to  enrich  the  soil  or  cause  it  to  product*  a  heiivior  crop  may 
be  considered.  Ordinarily,  the  term  ''  fertilizers"  is  restricted  to  such 
as  are  considered  commercial  articles,  while  the  term  '"  manure  "  is  ap- 
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plied  to  organic  offal  and  refuse  accumulating  on  the  farm.  In  some 
parts  of  the  United  States  the  term  ''guano"  has  been  used  to  desig- 
nate commercial  fertilizers.  Cover  crops  which  are  grown  on  the 
land  for  the  purpose  of  enriching  the  soil  are  frequently  called  *•  green 
manures." 

The  kind  of  fertilizer  required  to  produce  a  heavy  crop  of  oranges 
varies  greatly.  In  the  West  Indies,  Mexico,  Mississippi,  Louisiana, 
and  California  the  general  constitution  of  the  soil  is  so  variable  that 
no  hard-and-fast  rule  can  be  given.  In  fact,  in  many  cases  it  is  doubt- 
ful whether  the  results  desired  attend  the  application  of  any  or  all  the 
elements  usually  needed  as  plant  food.  While  fertile  soils  produce 
trees  of  vigorous  growth  which  often  bear  large  crops  of  fruit,  the 
possibilities  are  necessarily  limited  to  what  Nature  will  do;  but  in  soils 
where  one  or  more  of  the  elements  of  plant  food  are  present  in  defi- 
cient quantity,  the  modeling  of  the  fruit  and  the  production  of  excel- 
lent qualities  are  more  completely  under  the  control  of  the  skilled 
horticulturist. 

The  conditions  under  which  the  report  referred  to  in  the  quotation 
below  was  made  by  Alino  (Experiment  Station  Record,  Vol.  XIII 
p.  455)  arc  somewhat  similar  to  those  found  throughout  a  large  por 
tion  of  Florida: 

- 1  mthixi^  of  orange  ire^*. 


Total 
ash. 


Fh<m- 
Nitroffen.     phoric      Pf>u«h. 
acid. 


Vrr  cr»t.     lYr  crnt.    Frr  ftft 


.  Per  cent. 

Fresh  fruit 3.21:  0.38  0.40  i- > 

U'af 6.00  1  .70  .10  > 

Wood 7.00  .70  ..tO  .TS 

On  the  above  hanis  it  is  ciilculate<l  that  a  hectare  [approximately  2}  arre^]  *i 
oraiipeH  containing  about  250  trees  and  yieklinj^:,  when  in  full  liearin^,  30,0(10  kg. 
[()H,(HX)  pounds]  of  fruit,  would  remove  from  the  soil  114  kg.  [250  iK)unde]  of  nitrogen. 
121)  k^.  [2S4  ]»oundH]  of  phosphoric  acid,  and  114  kg.  [250  i>oand8]  of  |x>tash.  If 
these  elcMuents  are  returned  to  the  soil  the  eipiivalent  of  7(>0  kg.  [1,672  ]>ouDds]  t»f 
nitrate  soda,  705  kjr.  [1,544  pounds]  of  superphosphate  of  lime,  and  225  kg.  [4Hi 
pounds]  of  sulphate  of  i)otash  will  be  re<iuire<l.  This  formula  is  intende<l  for  smils 
conipose<l  niaiidy  of  siliceous  sand,  with  some  lime  and  clay,  having  a  ^irooil  depth 
and  capable  durin«:  the  summer  of  receiving  copious  irrigation.  This  i8  ttmpidere*! 
by  tht*  author  [Aliilo]  the  ideal  soil  for  oranges.  On  other  wmIs  this  fonnnla  can 
not  be  strictly  adhered  to. 

Th<*  evil  effects  attributed  ro  an  excess  of  nitrogen  are  that  it  pn>ducey  an  exul>eraiit 
growth  (»f  wood  and  foliage,  while  the  resulting  fruit  is  very  coarse  and  thiek-skinnt*!. 
\,ith  little  sugar  or  aroma  and  of  bad  keeping  (piality.  The  time  of  ri|)ening  i?«  *!»*• 
retarded.  With  an  e.xcess  nf  phosphoric  acid  the  fruit**  are  small,  numerous,  well 
flavored,  and  aroinati<",  with  thin  skin  and  poor  pulp.  **AVlien  potash  L"  su|ier- 
abun«lant  the  tree  does  not  grow  very  large,  but  the  fruit  is  juicy,  sweet,  and  of 
pleasant  flavor." 

.Vs  to  the  most  d<'sirablc  fj)rnisof  fertilizers,  the  author  prefers  sulpliate  of  ammonia 
in  light  s«)ils  and  in  those  charged  with  organic  matter.     Nitrate  of  soda  is  U'ttt-r 
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applied  to  heavy  soile.  Superphoephate  of  lime  is  coneidered  the  best  of  the  phos- 
phate fertilizer.  "Only  in  gypfleons  soils  and  those  hamid  and  rich  in  organic 
residues  should  the  phosphate  'Thomas'  be  employed.''  The  sulphate  and  chlorid 
of  potash  may  be  used  indifferently,  though  the  sulphate  appears  to  give  more  deli- 
cacy and  fragrance  to  the  fruit.  In  rather  limy  soils  the  use  of  sulphate  of  iron  is 
considered  beneficial.  In  those  with  a  little  lime,  and  especially  if  inclined  to  be 
rough  and  clayey,  the  use  of  gypsum  is  advised. 

In  fertilizing  young  trees  materials  furnishing  about  one-half  the  nitrogen  and 
phosphoric  acid  and  one-fourth  the  i)ota8h  required  for  an  orchard  in  full  bearing,  as 
noted  alx)ve,  are  required.  For  old  trees  the  following  is  one  formula  recommended: 
Sulphate  of  ammonia,  800  kg.  [660  pounds] ;  nitrate  of  soda,  400  kg.  [880  pounds] ; 
8uperi)hosphate  of  lime  and  manganese,  800  kg.  [1,760  pounds];  sulphate  of  iron, 
300  kg.  [660  pounds];  chlorid  of  potassium,  25  kg.  [55  pounds],  per  hectare.  In  the 
case  of  orange  trees  which  produce  an  abundance  of  wood,  leaf,  and  flowers,  with 
but  little  fniit,  the  author  believes  the  defect  due  either  to  a  deficiency  of  nutrition 
or  to  a  deficiency  of  the  phosphates  which  promote  the  fecundation  of  the  ovary  of 
the  flower,  or  to  a  superabundance  of  nitrogen,  '*  which  by  excessively  expanding 
the  sexual  organs  of  the  flower  produces  itfl  abortion.*'  The  following  formula  is 
suggested  for  Huch  trees:  Sulphate  of  ammonia,  75  kg.  [165  pounds];  nitrate  of  soda, 
75  kg.  [165  pounds];  superphosphate  of  lime,  1,000  kg.  [2,200  pounds];  kainit,  300 
kg.  [660  iKDunds];  sulphate  of  lime,  300  kg.  [660  pounds],  per  hectare.  With  orange 
treses  suffering  from  gumming,  the  use  of  organic  fertilizers,  and  espei^ially  horse 
manure,  should  V)e  avoided.  The  only  manure  required  for  trees  in  the  seed  bed 
is  the  free  use  of  horse  manure. 

The  effect  of  fertilizing  orange  trees  in  Florida  with  different  ingre- 
dients has  l^en  v(»ry  thoroughly  discussed  by  Dr.  H.  J.  Webber  in 
the  Yearbook  of  the  Department  of  Agriculture  for  1894,  pages  193- 
202.     The  closing  paragraphs  of  this  article  are  as  follows: 

Summarizing,  it  may  Ix^  sai<l : 

(1)  By  a  projKir  combination  of  the  various  elements  used  in  fertilization  one  can 
undoubtedly  largely  govern  the  quality  and  flavor  of  the  fruit. 

(2)  To  obtain  a  fruit  with  thin  rind,  use  nitrogen  from  inorganic sounres  in  moder- 
ate quantities,  with  considerable  potash  and  lime. 

(3)  To  sweeten  the  fruit,  use  sulphate*  of  ammonia  in  considerable  abundance, 
decreasing  the  amount  of  potash. 

(4)  To  render  the  fruit  more  a<rid,  increase  the  amount  of  i>otash  and  use  nitrogen 
from  organic  sources. 

(5)  If  it  is  desired  to  in(;rease  the  size  of  the  fruit,  as  is  sometimes  the  case,  apply 
a  comparatively  heavy  dressing  of  nitrogen  in  some  organic  form  and  slightly 
decrease  the  other  elements.  In  the  cAse  of  the  tangc»rine  and  mandarin,  where  a 
laiiger  size  is  usually  desired,  a  heavy  drt»ssingof  nitrogen  fertilizers  would  favor  this 
end,  and  is  not  objectionable  unless  carricnl  to  exi^ess. 

(6)  Fertilization  has  an  im|)ortant  l)earing  on  diseasei?. 

(7)  Die-l)ack,  a  serious  malady,  is  in  all  probability  the  result  of  overfi»eding  with 
nitrogenous  manures  from  organic  sources.  These  maimres  if  used  at  all  should  be 
appliiHl  with  great  caution. 

(8)  Foot-n>t,  although  not  primarily  due  to  improi)er  metluMlH  of  fertilization,  is 
no  <loul>t  (^)nsiderably  influenced  by  this  chuhc. 

(9)  Insect  dise^ises  are  also  apparently  influenced  by  the  use  of  fertilizers,  organic 
Han u res  rendering  the  trees  more  liable  to  injury  from  this  source  than  chemical 
ertilizers. 
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DTJITBIOUS  ACTION  OF  MUCK. 

Dr.  H.  J.  Webber  writes  as  follows  regarding  the  use  of  muck  as  a 
fertilizer:  ** 

Muck  is  very  commonly  applied  in  considerable  quantities  either  in  a  raw  hlatt-  ir 
composted  with  sulphate  of  potash,  etc.  Many  growers  rather  fanatically  hold  !•■ 
what  they  term  natural  fertilization.  By  this  is  usually  meant  ^ving  the  tree  mmr- 
ishment  in  the  form  in  which  they  suppose  it  to  be  derived  in  nature.  It  i?  ci-n- 
tended  by  many  that  muck  is  principally  decaying  vegetable  matter,  and  that  t.«  this 
is  the  form  of  nourishment  which  the  trees  obtain  in  nature  it  must  Ik?  a  gooii  ferti- 
lizer to  use  in  (!ultivation.  But  it  must  be  borne  in  mind  that  orange  tree**,  as?  vf 
cultivate  them,  arc  deci<ledly  not  in  a  state  of  nature,  except  that  by  the  cultivatimj 
of  centuries  we  have  made  cultivation  and  manuring  natural  conditions  which  tbf 
plant  demands.  Trees  in  nature  l)ear  fruits  for  seeds  to  reproduce  the  species:  '^ 
the  contrary,  we  grow  fruits  for  market  and  favor  a  seedless  variety.  We  want  t 
smooth,  thin-skinned,  tender,  juicy  fruit  that  will  sink  in  water.  Nature  doe^  m 
pay  particular  attention  to  these  characters,  so  we  watch  for  freaks  and  ppon?. 
abnormal  plants,  which  have  the  characters  we  desire,  and  when  found  we  render 
these  characters  permanent  by  bud<ling.  Our  aim  in  cultivation  is  not  to  pn>lu<v 
the  fruit  we  find  in  the  wild  state,  but  to  modify  that  fruit  to  suit  our  purp<iw.  (m** 
of  the  most  efficient  methods  of  accomplishing  this  is  to  vary  the  fertilization. 

While  it  can  not  be  denied  that  muck  has  in  some  cases  given  excellent  re^•nlt:',  ii 
must  be  conceded  that  its  extensive  use  has  usually  Ix^en  of  doubtful  l>enefit  an-l 
often  has  done  positive  injury.  (} roves  which  have  had  liberal  <ires8ings  of  miuk 
are  fnHiuently  much  disea-^ed  and  produce  light  crops;  the  oranges  are  usually  <"»ar*, 
thick -8kinne<l,  and  sour;  the  productiveness  is  often  les8ene<l  by  prematura*  dmppin; 
of  the  fruit;  the  tendency  seems  to  lye  to  bring  on  die-back,  a  disease  which  i**>i 
freijuent  occurrence  in  groves  heavily  fertilized  with  muck.  What  has  Ix^en  sai«l'»i' 
muck  applies  to  a  greater  or  less  extent  to  the  various  forms  of  organic  nitn>geniL*>e(i. 
The  tendency  <>f  all  organic  njainires  rich  in  nitrogen  is  to  pnnluce  a  larg»*  ^'niw:h 
which  is  weak  an<l  sickly,  (irowth  and  not  fruit  is  stimulat^sl,  and  the  fniit  reunit- 
ing is  usually  of  poor  quality,  int^lined  to  be  large  and  rough,  with  a  thick  rind  ami 
abundant  rag. 

STABLE  MANUBE  OF  DOUBTFUL  UTTLITY. 

Kogjinlinj^  stjible  inanuro.  Doctor  Webber  says:'' 

Barn  njanurc  is  largely  used  by  many  growers,  who  still  hold  to  tlie  traiiition  that 
chemical  manures  arc  injurious  to  the  ])lants.  The  l^nefit^  of  barn  niamire  in  ar 
orange  grove  are  in  serious  <iuestion.  The  fruits  pnHluce<l  by  nitrogen  fn>in  ihl-* 
source  are,  as  above  stated,  usually  large,  coarse,  thick -skinneil,  with  abundant  rajr. 
and  of  inferior  flavor.  If  barn  mainire  is  used — and  most  growers  have  a  !iniit»'«i 
quantity  and  desire  to  use  what  they  have — it  should  be  spread  over  the  irn've 
lightly,  so  that  each  tree  receives  only  a  small  amount.  WHien*  su<»h  manure  i* 
depen<le<l  upon  as  the  main  element  of  fertilization,  lil)eral  dressings  of  p^ti-h 
shouM  be  occasionally  a])j)lie(l.  This  will  tend  to  correct  the  evils  of  an  owr- 
balanc<Ml  nitrogenous  fertilizer.  What  has  been  said  as  to  the  effe<'t  of  muck  an*! 
barn  manure  on  the  quality  of  tlie  fruit  applies  ecpially  to  the  effects  pro«iure<i  I'y 

«  Yearbo(»k  of  the  I'nited  States  Department  of  Agriculture  for  18VM,  p.  11V>. 
^  YearlK)ok  of  the  IJnitt^i  States  Department  of  Agriculture  for  1894,  p.  196. 
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cotton-seed  meal,  blood  and  bone,  tankage,  etc.  In  general,  organic  fertilizers  do 
not  stimulate  fruiting  to  the  same  extent  as  the  mineral  fertilizers.  It  is  probably 
better  economy  to  apply  such  fertilizers  to  annual  cro|)6,  cereals,  garden  truck,  etc. 

COVXEBXSIAL  FEBTTLIZEBS  FOB  FLORIDA. 

The  kind  and  quantity  of  fertilizer  necessary'  to  produce  a  maximum 
crop  of  fine  fruit  depend  entirely  upon  the  soil  upon  which  the  tree  is 
growing.  Many  soils  in  the  citrus  regions  contain  an  excess  of  all  the 
elements  necessary  for  the  production  of  citrus  fruits.  When  fertili- 
zers are  applied  under  such  conditions  no  beneficial  eflfect  can  be 
noticed  from  their  use.  An  orange  tree  planted  upon  soil  that  con 
tains  large  quantities  of  the  necessary  elements  usually  produces  large 
fruit,  but  often  of  an  indiflferent  character.  Soils  that  are  deficient  in 
nitrogen,  potash,  and  phosphoric  acid  can  usually  have  these  supplied 
from  such  sources  and  in  such  quantity  as  will  produce  fruit  of  the 
desired  texture  and  consistency.  It  therefore  happens  that  the  finest 
and  most  delicious  fruit  is  grown  on  rather  sterile  soil. 

The  entire  piney  woods  of  Florida  ma}'  be  said  to  l>e  deficient  in  each 
of  the  three  important  elements  of  plant  fo(xl —nitrogen,  potasti,  and 
phosphoric  acid.  Soils  are  also  foimd  in  which  there  is  a  deficiency 
of  lime,  so  that  frequently  an  addition  of  this  element  will  prove  of 
value.  The  hammock  soils  are  usually  sufficiently  fertile  to  produce 
at  least  one  crop,  or  even  a  few  crops  of  fruit,  without  the  addition  of 
fertilizer.  These,  however,  in  time  become  depleted,  and  the  ele- 
ments of  plant  food  then  need  to  be  supplied  by  substances  from  a 
commercial  source. 

In  growing  citrus  fruits  on  soils  that  are  deficient  in  all  of  the  three 
important  elements  of  plant  food,  a  fertilizer  of  the  following  composi- 
tion is  desirable: 

Per  cent. 

Ammonia 4 

Potash 10 

Phosphoric  acid  (available) 6 

For  growing  nursery  stock  or  for  trees  not  of  a  bearing  age  the 
amount  of  potash  in  the  formula  may  be  reduced  0  per  cent,  leaving 
the  two  other  ingredients  in  about  the  above  proportions. 

The  quantity  of  this  fertilizer  to  be  applied  per  acre  will  depend 
upon  various  conditions.  About  15  or  20  pounds  may  be  applied  to 
each  bearing  tree  per  year,  the  quantity  being  decreased  or  increased 
from  year  to  year,  as  results  indicate.  Calculating  this  on  the  basis 
of  100  trees  per  acre,  1.500  pounds  per  acre  per  year  would  l)e  used 
for  \'oung  bearing  trees.  Double  this  amount  is  very  frequently 
applied,  and  sometimes  three  times  as  nuich  is  used. 

The  following  tiible  gives  approximately  the  amount  of  material 
needed  per  acre,  in  the  cascj  of  bearing  trees,  to  suppl}^  a  quantity  of 
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fertilizer  equal  in  fertilizing  constituents  to  1,500  pounds  of  the  fore- 
going formula: 

pounds. 
(1)  Sulphate  of  ammonia - 250 

/ox  f  Sulphate  of  potash,  high-grade 300 

^  Or  sulphate  of  potash  magnesia  (low-grade  sulphate  of  potat^h ) .  5o0 

/ox  r  Dissolved  boneblack 550 

I  Or  acid  phosphate,  14  per  cent  available  phosphoric  acid 850 

In  the  case  of  nursery  stock  and  growing  trees  2  per  c^nt  of  thf 
ammonia  may  be  derived  from  an  organic  source.  This  would  require 
approximately  the  following  ingredients: 

poundfi. 

(1)  Sulphate  of  ammonia 125 

(2)  Dried  blood 100 

/ox  f  Sulphate  of  potash,  high-grade 200 

I  Or  sulphate  of  potash  magnesia  ( low-grade  sulphate  of  potash ) .  350 

/<x  r  Dissolved  boneblack 550 

I  Or  acid  phosphate,  14  per  cent  available  phosphoric  acid 851) 

If  there  is  any  tendency  toward  die-back  the  dried  blood  should  be 
omitted,  and  the  amount  of  sulphate  of  ammonia  increased  to  2»»" 
pounds.  If  a  quick-acting  fertilizer  is  wanted  nitrate  of  soda  {\^v 
pounds)  in  place  of  dried  ])lood  may  be  employed. 

Citrus  growers  wishing  to  compound  their  own  fertilizers  shouM 
give  due  regard  to  the  substances  from  which  the  different  qualities  a^■ 
dcriviHl. 

Organic  aumionia,  as  found  in  cotton-seed  meal,  dried  blood,  guano, 
and  the  various  stable  manures,  is  apt  to  produce  a  soft,  rapid  growth, 
and  in  certain  sections,  especially  in  Florida,  is  almost  certain  by  con- 
tinned  use  to  produce  die-back. 

Nitrate  of  soda  is  soon  bikcn  up  by  the  trees,  but  is  easily  washed  out 
of  the  soil.  Where  it  is  used  as  the  only  source  of  nitrogen  it  lias  to 
bo  repeated  from  four  to  eight  times  each  year,  v-arying  with  the 
amount  of  niinfiill  and  the  charact^'r  of  soil. 

Sulphtite  of  ammonia  is  much  slower  in  becoming  available  to  th»* 
t  rees,  and  set^ms  to  ])e  retained  in  the  soil  nuich  more  tenaciouslv  tlian 
nitiat(»  of  soda,  so  that  it  need  not  be  applied  oftener  than  two  to 
four  times  a  year. 

In  the  use  of  potash  there  is  very  little  choice  Iwtween  the  low- 
grade  sulphate,  which  is  also  called  the  double  salts  of  {>otash  »Hnil 
magnesia,  and  th(»-  high-grade  sulphate  of  potash. 

In  selecting  phosphates,  preference  is  given  to  dissolvtnl  l>omM»r 
dissolved  bone])lack  over  dissolved  rock  phosphate,*  although  s<»D)f 
experienced  orange  growers  consider  the  phosphoric  acid  derived  fn»m 
dissolved  rock  as  good  as  that  obtjiined  from  dissolved  l)one.  TboiiiA* 
slag  has  not  been  employed  to  any  great  extent  in  America. 
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FicKnro. 

In  citrus  growing,  as  in  the  growing  of  other  commercial  products, 
the  agriculturist  frequently  does  everything  perfei'tly  up  to  the  time  of 
har\*esting  his  crop.  He  then  get^in  a  hurry,  and  as  a  result  of  over- 
haste  his  product  goes  into  the  market  in  bad  condition.  This  is 
especially  to  l)e  regretted  since  so  frequently  his  fruit  is  faultless 
when  the  time  for  picking  arrives. 

In  picking  citrus  f  ruit««  the  greatest  care  should  be  exercised  not 
to  include  any  imperfect  specimens.  The  fruits  should  be  seimrated 
from  the  tree  by  means  of  a  clipper,  cutting  the  stem  off  close  to  the 
fruit,  leaving  it  smooth,  so  that  when  another  fniit  comes  in  contact 
with  the  cut  stem  it  will  not  be  injured  thereby.  The  picked  fruit 
should  lie  placed  in  some  sort  of  basket.  Frequently  the  fruit  is  picked 
in  sacks.  While  thousands  of  crates  are  picked  in  this  way  and  the 
fruit  is  marketed  in  fairh'  good  condition,  first-class  oranges  in  the 
prime  of  condition  are  apt  to  be  either  scratched  or  slightly  bruised. 
Thoroughly  ripe  fruit  is  so  tilled  with  juice  that  it  will  spurt  out  if  a 
thorn  or  the  point  of  a  knife  blade  be  stuck  through  the  skin.  It  must 
l)e  taken  to  the  packing  house  with  the  greatest  care  and  permitted  to 
cui-e  lK?fore  it  is  tit  to  pack.  When  the  picker  has  secured  as  much 
fruit  as  can  be  conveniently  put  in  a  basket,  it  is  turned  into  a 
field  crate.  These  crates  are  usually  of  slightly  larger  size  than  the 
shipping  crate,  and  so  constructed  as  to  make  it  possible  to  nest  them 
for  transportation  to  the  packing  house.  After  the  fruit  has  been 
picked  for  some  time  and  the  skin  has  toughened  and  the  fruit  has 
been  permitted  to  shrink  to  some  extent,  it  may  be  handled  with 
much  less  danger  of  being  injured.  This  usually  requires  from  three 
days  to  two  weeks.  At  the  end  of  this  time  the  fruit  is  graded 
according  to  its  appearance.  This  grading  has  to  be  done  by  hand, 
and  recjuires  the  judgment  of  a  man  skilled  in  citrus  sorting.  Vari- 
ous names  are  given  to  the  grades  of  oranges,  such  as  bright^,  fancies, 
seconds,  golden  russets,  russets,  dark  russets,  and  so  on.  Usually 
there  are  about  three  grades  in  a  grove,  the  brights,  golden  russets, 
and  nissets.     The  brights  are  divided  into  fancies  and  seconds. 

Lemons  are  picked  while  the  color  is  green,  the  time  of  picking 
being  governed  by  the  size  attained  by  the  fruit.  AfttM-  jncking  it 
requires  from  one  to  several  weeks  to  euro  them  properly  for  market. 
This  is  usually  done  in  specially  constructed  houses,  in  tents,  or  in 
banks. 

WASHING. 

Citrus  fruit  grown  on  a  tree  free  from  disease  and  insect  attack  is 
usually  in  the  most  perfect  condition  possible.  Its  appeanince  can  not 
be  improved  by  washing  or  other  mechanical  process.     But  a  very 
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large  proportion  is  not  grown  under  such  conditions.  Russet  fnut 
is  not  improved  in  appearance  by  washing  or  scouring,  but  fnut 
affected  by  sooty  mold  should  t>e  put  through  a  washer.  Sooty  mold 
is  a  black  fungus  {MeUnln,  various  species)  that  grows  in  honey  dew, 
usually  excreted  by  some  insect.  The  insect  that  most  frequentlj 
produces  the  honey  dew  in  Florida  orchaifls  is  the  white  fly  (.A/tyrt-A' 
citri).  Sooty  mold  very  frequently  follows  an  attack  of  the  soft  sale 
{Lecaniunt  sp.),  but  this  insect  is  usually  very  limited  in  distributioi 
as  compared  with  the  white  fly.  The  coloration  of  sooty  mold  beinit 
due  to  a  fungous  growth  on  the  surface  of  the  fruit,  it  becomes  d«-«- 
sary  to  use  some  mechanical  means  for  removing  it. 

Various  machines  have  been  invented  for  acvumplisliing  this  pur- 
pose. One  in  very  general  use  has  a  series  of  brushes,  slightly  lai^^er 
than  scrubbing  brushes,  arranged  on  a  chain  belt.  The  fruit  is  reoeivwi 
in  single  iile  down  a  chut**,  at  the  bottom  of  which  is  water  in  which 
the  fi'uit  is  washed.  The  water  and  the  brushes  cause  a  very  dwidnl 
improvement  in  the  color  of  the  fruit.  Another  form  of  cleaners 
constructed  from  a  cylindrt 
about  "i  feet  in  diameter  and 
ai>out  4  feet  long  (.see  tig.  I|. 
An  axle  in  the  form  of  u  ga- 
pipe  is  run  through  the  axi- 
of  the  cylinder,  a  craTik  i- 
attached  to  this,  and  the  cjl- 
inder  is  then  mounted  on  a 
frame  so  that  it  ('an  l»e  re- 
volved by  hand.  The  In.-idi^ 
of  the  cylinder  is  carefully  pacidcd  with  canvas.  Fruit  is  pbi-eJ 
within  the  cylinder  until  it  is  about  three-fourths  full;  the  n>niaiiiiii(; 
space  is  then  fliled  with  wet  siuvdu.-it.  By  i-evolving  the  cylinder  thf 
wet  sawdust  wears  oH'  the  sooty  mold  very  <|uickly.  When  the  fruit 
has  Iieen  cleaned  it  is  turned  out  and  dried  and  is  ready  to  bo  packed. 
The  sawdust  used  for  this  work  must  be  as  .soft  as  pos-nible  and  inii>i 
Iw  sifted  to  free  it  from  any  large  jMrticles  that  might  scratch  (he  nmi 
of  the  fruit. 

SOSTING. 

Afti^r  the  fruit  lias  been  graded,  it  is  run  through  a  machine  which 
seimratcs  it  {iccDidiiig  to  size.  Various  apparatuses  are  con>lnu-tcd 
for  this  work.  One  of  the  simplest  is  that  made  in  the  shape  of  a 
hopper  with  ;i  chute  running  from  it.  This  chute  gradually  inen-ust- 
in  size,  so  that  the  I'niits  iis  they  roll  down  drop  into  secondary 
chutes,  which  cjirry  llieni  into  the  tield  twxes  from  which  they  »n 
taken  to  Ih-  wrappcil.  Lemons  aie  usually  picked  when  they  luie 
reached  the  desired  size,  which  renders  sorting  for  size  unnecessary. 
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Another  machine  (fig.  3)  makes  a  very  satisfactory  apparatus  for  ( 

sorting  both  orunges  and  pomelos.     It  is  run  by  a  treadle.     The  fruit  J 

is  poured  into  the  broad  ehute  shown  in  the  l>aekground  and  is  allowed  j 

to  run  into  two  grooves.     On  the  sides  of  these  grooves,  or  runways,  i 

are  long,  thin  cylinders  provided  with  spirals.     The  runways  as  they  I 
pae-  iiwny  fi'mi    l!]i'  hopix-r  widen,  which  permits   the   fruit  to  fall 


tiirough  when  the  proper  width  is  reached.  The  cylinders  provided 
with  HpiralH  revolve  so  as  to  carry  the  fruit  forward.  On  eaph  sida 
and  in  front  are  compartments  for  receiving  fruit  of  each  size.  Iimue- 
diately  in  the  foreground  U  seen  a  hench  for  holding  a  crate  into 
which  the  fruit  is  jmcked  by  band, 

WRAPPING. 

The  usual  way  of  wrapping  \>  h\  htind.  This  has  licen  suiwraeded 
in  the  larger  packing  houses  liy  uiachines.  The  taste  and  citr*^  dis- 
played in  preparing  the  wrapping  paiiev  have  frequently  yielded  good 
returns.  In  the  large  establiwhnicnt.s  wrapping  paper  having  a -suit- 
able advertisement  ujwn  it,  and  often  with  :i  monogram  or  some  other 
pleasing  design,  is  used. 

PACKING. 


be  done  either  by  hand  or  by  machinery.     The 
packed  by  hand.     The  nurubcrof  fruits  aud  their 
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arrangement  in  the  box  have  been  carefully  worked  out  so  that  tiA 
fniit  is  pliu-ed  in  mathematical  order.  The  orange  and  grapefnil 
crates  commonly  used  contain  a  space  of  almost  exactly  2  cubic  fM. 
The  outside  mcasui'ements  approximate  12i  by  lH  by  27  incbe.<.  At 
these  crateH  ate  manufactured  and  sold  to  the  grower  alt  ready  toaul 
up,  he  need  give  tliii«  matter  no  special  attention.  In  packing,  tlx 
boxes  are  usually  tilled  m>  that  the  last  tiei'  of  fruit  projects  about  o» 
half  inch  nliove  the  top  of  the  box.  After  the  box  ba^  l>een  caMulh 
l)acked,  it  is  placed  imder  a  lever  or  screw  press  and  the  lid  genlli 
forced  into  jxisition.  This  is  then  nailed  down  and  strapped,  and  b 
ready  to  Xte  stenciled  for  the  market.     The  accompanying  diagnnb, 
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from  Pn.r.  M.  II.  Ihnnc's  Bulletin  No.  tfS  of  the  Florida  Agricnlturel 
KxiH-rinu'iit  Stiitioii,  rMitytritte  the  itrrangoment  of  the  fruit  in  tk 
ci-ates  (tif^s.  :;  ;iik1  4). 

SHIPFINQ. 

Tlw  nuimcnt  the  fruit  is  dt ■live red  to  the  tnins]K)rt«tion  companie- 
it  piisst's  [11)1  of  till'  liiuuis  of  tlu'  grower  and  beyond  the  pc-isiliilitv 
of  his  controllinir  I  he  wuy  in  whitli  it  is  handled.  Not  infrcijui'iitlv 
fruit  put  u|i  ill  till-  very  licst  conditiiin  aiid  with  the  grcates't  or-'  i 
is  sliMinru-d  fnirii  the  riiihvity  station  into  the  axr\  and  at  its  ^l*^ 
tintition  is  aioiin  thmwn  from  the  car  int<)  a  transfer  wagon.    Any- 
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fHie  wishing  to  be  convinced  on  thU  point  has  only  to  follow  bis 
shipment  post  the  tranrtfer  station  and  to  its  destination  on  the  mar- 
ket. The  moat  curefiil  packing  and  best  of  packages  are  none  too 
£^ood.  To  a  <-ertain  extent  the  shipper  of  fruit  is  powerless  in  this 
matter,  and  very  frequently  the  transportation  company's  officials 
are  ignorant  of  the  rough  handling.  The  only  way  to  (x>rre<-t  these 
al>UH^7i  is  by  vigortms  protest  and  definite  action.  All  transportation 
companies  are  sufficiently  interested  in  the  matter  to  see  in  a  general 
way  that  the  fruit  is  fiandled  with  a  certnin  degree  of  car>-.  but  lis  long 
as  no  strong  protest  is  niade  they  take  it  for  granted  that  everytfiing 
in  satisfactory.     No  matter  how  i^refully  and  exactly  the   fruit  is 
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packed,  if  the  packages  ure  abused  in  transit  the  results  must  t>e 
duuippointing. 

STOBINQ. 

A  great  mimy  attempts  have  been  made  to  store  citnis  fruits.  WiMi 
the  exception  of  the  lemon,  stomgc  h  not  thoroughly  successful 
unless  the  fruit  is  put  in  cold  storage.  Various  methods  iiave  fH'en 
suggested,  such  as  packing  the  fruit  in  Florida  moss,  iiacking  it  in  dry 
rmd  sand,  storing  it  in  ciives,  etc.  The  results  of  experiments  with 
all  of  these,  however,  have  been  disappointing. 
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In  general  it  may  be  said  that  citrus  fruits  may  be  stored  in  a  cooL 
dry  place  for  two  or  three  months  without  danger  of  serious  loss.  The 
temperature  should  not  fall  to  the  freezing  point,  and  should  not  g<> 
much  above  40^  F.  The  air  should  also  be  dry  enough  to  prevent 
moisture  from  forming  on  the  fruit  or  packages  during  tluctuatioDS  in 
temperature. 

In  cold  storage  very  fair  success  has  been  obtained  in  keeping  the 
fruit,  and  when  full  information  shall  be  at  hand  it  will  doubtless  be 
possible  to  keep  citrus  fruits,  at  least  in  limited  quantities,  until  the 
new  crop  comes  in. 

MABKETIHO. 

The  market  selected  for  selling  the  fruit  will  vary  with  individutl 
growers,  the  price  being  fixed  by  that  obtained  in  the  large  markets 
such  as  Chicago  and  New  York.  The  price  at  the  grove.s  will  U 
largely  determined  by  the  (quantity  of  fruit  supplied. 

Where  the  fruit  is  sold  on  the  trees,  a  definite  written  contract 
should  be  made,  so  that  there  is  a  full  understanding  as  to  the  pri*-^  to 
be  paid  for  it,  a  date  agreed  upon  at  which  all  the  fruit  niiust  U^ 
removed  from  the  grove,  and  provision  made  for  responsibility  for 
injury  to  trees.  The  owner  of  the  grove  must  expect  to  suffer  more  or 
less  in  the  wav  of  broken  trees  and  limbs  if  the  fruit  is  sold  on  the 
tree.  Any  unusual  damage  done  to  the  trees,  either  by  draft  aniniuN 
or  by  careless  workers,  should,  of  course,  be  borne  b^^  the  |)ersoii  who 
buys  the  fruit  and  nuist  be  provided  for  in  the  contra<?t. 

A  more  satisfactory  way  of  selling  the  fruit  is  at  a  definite  price  \yeT 
box  of  a  certain  grade  and  size,  delivered  at  the  shipping  stiition  Id 
first-class  condition. 

Usually  the  owners  of  small  groves  can  not  dispose  of  their  fruit  in 
tli<^  grove,  hut  very  frequently  are  able  to  sell  it  for  a  definite  pri»-e 
at  the  sliii)ping  station.     When  the  fruit  is  sold  in  this  way,  it  is  hut 
fair  and  prudent  to  have  a  written  contract  giving  full  particulars  a^ 
to  prices,  grades,  sizes,  and  conditions.     While  much  fruit  is  sold  in 
this  way,  th(»  great  ])ulk  of  the  fruit  is  shipped  to  the  large  market^ 
to  be  sold.     In  such  a  case  the  grower  should  know  to  whom  the  fruit 
is  consigned,  having  learned  beforehand  whether  the  sellers  are  res|x>n- 
sihlc  or  not.     While  the  determination  of  the  financial  res|K>nsibiiity 
of  conunission  merchants  or  fruit  handlers  ma\'  seem  difficult  to  th*' 
average  growcM*,  it   is  really  a  very  simple  matt^^r  to  leai-n  whether  a 
l)usin(*ss  linn  has  any  good  reference  or  not.     If  the  persons  nientiontJ 
as  references  art*  addressed  and  no  word  is  heard  frcmi  thcni,  it  will  fv 
the  safest  course  to  assume  that  the  reply  would  have  been  unfavorable. 
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PBOTECTnrO  TREES  A0AIH8T  COLD. 

The  disastrous  freezes  of  1894,  1895,  and  1899  in  Florida  and  the 
several  minor  cold  spells  that  have  destroyed  a  portion  of  the  groves 
in  California  have  caused  the  orange  grower  to  east  about  for  some 
means  of  protection  against  a  sudden  cold  wave.  Two  general  meth- 
ods have  been  practiced:  The  first  is  that  of  warming  the  air  without 
providing  shelter,  and  the  second  is  that  of  providing  a  shed  or  shelter 
for  the  trees. 

The  methods  of  liaising  the  temperature  b}^  means  of  fires,  as 
described  in  the  following  paragraphs,  can  not  be  relied  upon  if  the 
cold  weather  is  accompanied  by  high  winds  or  rainfall.  In  a  portion 
of  Florida  during  the  heavy  freeze  of  1899  not  onh^  a  heav}^  rainfall 
but  heavy  winds  accompanied  the  cold.  All  attempts  at  building  fires 
were  useless,  and  even  if  they  could  have  been  built  the  wind  would 
soon  have  carried  the  wann  air  out  of  che  fields. 

When  a  very  moderate  breeze  is  blowing  and  the  temperature  falls 
only  4  or  5  degrees  below  the  danger  point,  fires  on  the  windward  side  of 
a  grove  only  need  be  lighted.  The  wind  carrying  the  warm  air  across 
the  other  portion  of  the  grove  protects  it  from  danger,  and  the 
constantly  burning  fuel  keeps  the  air  warm  on  the  windward  side. 

PKOTECTION  BT  HEAT. 

Several  forms  of  ''heat  protection"  are  advocated.  The  one  in 
general  use  and  of  considerable  value  is  that  of  heating  the  atmosphere 
b^'  means  of  wood  secured  from  the  neighborhood. 

Wood  fires.  —In  a  wooded  country  the  form  of  protection  against 
cold  afforded  by  fires  is  cheap  and  at  the  same  time  very  effective 
when  a  still  cold  occurs.  The  wood  is  piled  in  the  centers  of  the 
squares,  varying  in  quantit}^  from  three  or  four  to  a  half-dozen  or  a 
dozen  sticks  of  cord  wood.  When  a  freeze  is  predicted,  the  watchers 
notice  the  thermometer  and  by  the  time  the  cold  approaches  within 
2  or  3  degrees  of  the  danger  point,  which  is  28^  F.  for  fruit  and  :^4^  F.  for 
foliage,  fires  are  started  in  alternate  squares.  These  will  usually  heat 
the  grove  some  4  or  5  degrees.  If  the  cold  continues  to  increase,  all  the 
piles  of  wood  are  started.  It  is  of  course  necessary  to  have  on  hand 
a  reserve  stock  of  fuel  in  such  an  emergency.  Shortly  after  the  sun 
rises  the  next  morning  the  temperature  will  usually  have  risen  again, 
so  there  will  no  longer  be  any  danger  to  the  fruit  or  trees.  If  there 
is  no  favorable  change  in  the  weather,  the  cold  on  the  second  night 
is  quite  likely  to  be  more  severe  than  on  the  first.  Firing  then  must 
be  begun  much  earlier,  and  consequently  a  greater  quantity  of  wood 
will  be  needed. 

238 
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Coal  baskets. — In  California,  Louisiana,  and  portions  of  Florida, 
baskets  are  made  from  heavy  wire  or  heavy  straps  of  iron  which  hold 
from  eight  to  twelve  quarts  of  coal.  These  are  set  about  in  the  grove* 
much  in  the  same  way  as  wood  is  distributed.  Late  in  the  autumn,  coal 
is  placed  in  these  baskets  and  covered  with  some  cheap  material,  such  as 
scraps  of  boards  or  palmetto  fans,  and  is  left  in  this  condition.  ^Mien 
the  coal  is  to  be  used,  a  small  amount  of  kerosene  oil  is  poured  into 
each  basket,  and  the  coal  is  lighted  from  the  bottom.  At  times,  wood 
from  the  southern  pine,  which  is  heavily  impregnated  with  resiu.  i?« 
used  as  a  starter  in  the  bottom  of  these  baskets.  A  supply  of  cnal 
must  be  distributed  in  various  parts  of  the  orchard,  and  after  the  tire< 
have  been  burning  for  some  time  the  coal  in  the  baskets  is  replenished. 

PKOTECTION  BT  IBBIGATION. 

In  the  citrus-growing  sections  the  water  that  is  freshly  pumped  from 
the  soil  is  (^nite  warm,  ranging  from  50^  to  74"^  or  75^  F.  When  thk? 
water  is  carried  through  a  grove  in  irrigating  ditches,  it  gives  off  a 
consideral)le  amount  of  heat,  and  has  been  used  eflFeetively  in  some 
instances  where  th(»  tempemture  has  fallen  but  slightly  below  th«' 
danger  point. 

Arrangements  have  also  ])cen  made  to  throw  this  water  into  the  air 
from  spnu'  nozzles.  This  is  somewhat  more  effective  than  when  the 
same  ciuantity  of  watcM*  is  carried  through  irrigating  ditches,  but  i-an 
not  be  relied  upon  as  being  sufficient  during  extremely  cold  spt*ll>. 
During  one  of  the  recent  cold  waves  the  orchard  of  Mr.  Theodore 
Mead,  at  Ovicnlo,  Fla.,  was  prot^^'ted  in  this  way  one  morning  when  the 
trees  wen*  covcmumI  with  so  heavy  a  coating  of  ice  that  some  of  th«' 
brancliivs  l)r()ke.     The  following  sunmier  the  trees  l)ore  a  crop  of  fruit. 

The  watei's  fi'oni  art(vsian  wells  have  also  been  used  for  the  pur]HiM^ 
of  wanning  citrus  groves,  this  water  l)eing  (juite  warm,  running  into 
the  sixties  usually  and  as  high  as  74  F.  in  some  wells.  While  this  u>o 
of  water  dcx^s  sonu^  good  and  protects  that  portion  of  the  grove  in  the 
immediate^  vicinity  of  the  large  How,  the  amount  of  heat  given  otT  i* 
small  and  tlu*  volume  of  water  supplied  is  not  large  enough  to  protect 
the  srrove  to  anv  considerable  extent. 

PROTECTION  BY  SHEDS. 

The  most  successful  method  of  protecting  citrus  trees  from  extremely 
cold  weather  is  that  of  ])uildinga  shed  over  the  grove.  At  first  thought 
this  would  seem  to  be  t'ntirely  too  expensive  and  not  at  all  feasihle. 
])ut  the  sheds  have  now  hiM'ii  us(h1  long  encmgh  to  demonstrate  fulh 
that  they  are  not  ordy  possible  ))ut  practicable.  There  are  several 
modilications  of  the  shed. 
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Sheds  givinff  hftlf  ilwde. — Some  of  the  orange  shedx  arc  nio<lpIed 
after  the  pineapple  uhedo  of  the  east  coant  of  Florida.  These  are  light 
structures  made  of  various  Icindrt  of  liiml>cr,  iiitunlly  mu-h  art  «ui  l«s 
obtained  within  a  i-easonalile  distance  of  tin-  plai-c  whero  tlie  shed  is  to 
be  constructed.  The  essential  partit  of  these  sheds  are  the  tops  and 
t>ides.  The  sides,  as  a  rule,  are  made  a  solitl  wall,  while  the  tops,  as 
the  term  indicates  give  only  half  shade.  \'arioii'i  mat<-rials  iire  used 
lur  these  tops,  among  the  most  common  l>eing  plastering  lath  4  feet  long 
uidli  inches  broad  (see  fig.  5),  and  cypress  .slats  :l  <ir  3  iiiehes  liruad, 
one-half  inch  thick,  and  of  lengths  varying  from  li>  t«i  1(>  feet.  .S^ino- 
tiine»<  material  1  inch  thick  and  'ik  inches  broad  and  of  varying  Icnglliit 
is  used.  The  p<wts  are  usually  Vi  or  14  feet  long,  set  into  the  ground 
ioT  3  feet,  at  such  distances  apart  iw  the  length  of  the  luinlx-r  would 
rfictate.  A  very  comniou  s|NU'ing  is  to  umke  the  niws  of  jMHts  HI  feet 
apart  and  X  feet  apart  in  the  row.  I'laiiks  -1  by  'i  inciu's  and  IH  feet 
long  are  nailed  to  the  tops  of  these  ]iosts.  ainl  where  the  c-<»vcr  lunilx-r 
is  1  by  3  inches  and  lH  feet  long  these  pieces  lire  naiKnl  across  the 
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Sby6imh  planks.  Where  pluslering  liillis  me  used,  pliuiks  either 
Sby  2  inches  and  lf>  feet  long,  or  1  \>\  "  ludie-i  tiiiil  I'l  fi'ft  long,  lire 
"liledon  top  of  the  i  by  Hin<'h  i)liink.  and  the  liitlis  are  ri;iri.'d  to  these 
■tterstringiTs.  Sonietinies  the  i>ltisteririg  latlis  art'  wnvi-u  iiy  fetirriig 
•Uachines  lietween  wires,  and  these  un'  ^prcml  ovfi'  the  stritiifcrs,  In 
•II  tbesft  eases  tlip  spiicing  between  the  roof  iiiiiti'riiil  is  jiisl  ei|uul  in 
size  to  the  widt)i  of  l)ie  material  nse<l.  thus  |iriiiiittiiig  one-half  of  the 
*Unshine  t^)  pas>  through  the  shits:  liciu..  the  tfnn  ■■  lialf  sliude." 

Slieda  giving  one-third  ifaade.  Annttier  fonn  of  shed  in  use  is  inude 
'>Xore  rigidly  than  the  one  pn-viou^ly  desciilied.  ;iinl  hiis  a  solid  nmf 
•^uilt  over  the  entire  area.  This  roof  is  made  in  .sec-ti<nis  al>out  t!  feet 
Wide  running  across  the  field,  two-thirds  of  these  section.^  k'ing 
■tui-able.     Two  movable  aeetioiis  arc  taken   up  in  the  spring  after 
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danger  of  freezing  is  past^  and  are  piled  upon  a  third  section,  which 
is  permanently  placed.  Under  this  arrangement  the  tre^js  receive 
approximately  two-thirds  of  the  sunshine. 

Sheds  with  removable  tops. — Another  form  of  shed  is  one  in  which  the 
entire  top  is  movable,  and  at  the  close  of  the  winter  all  these  tops  are 
taken  up  and  stored  in  a  dry  place. 

Results  obtained  by  using  sheds. — All  of  these  forius  of  sheds  are 
more  or  less  successful  in  accomplishing  the  end  designed.  The  tree* 
grow  luxuriantly  under  these  conditions  and  will  endure  freezes  of  a 
more  severe  nature  than  those  experienced  in  the  Idealities  where  the 
sheds  are  built.  In  the  places  where  sheds  are  popular,  the  owne^ 
usually  go  to  the  additional  expense  of  providing  some  form  of  heatinjr 
apparatus.  The  tops  being  half  closed  or  entirely  closed,  a<i^)rding 
to  the  type  of  shed,  the  heat  is  confined  under  this,  and  only  a  small 
quantity  of  fuel  is  consumed  in  keeping  the  temperature  above  the 
danger  point. 

Under  the  sheds  which  produce  half  shade,  the  trees  usually  ^row 
very  slender  and  produce  only  a  comparatively  small  amount  of  foliajre 
(see  tig.  5),  and  on  the  whole  produce  a  smaller  crop  of  fruit.  Th^ 
fruit  which  is  produced  is  of  a  vsuperior  quality,  however,  so  that  th*- 
reduction  in  quantity  is  compensated  for  by  the  improvement  in 
quality. 

PKOTECTION  BT  TENTS. 

In  addition  to  the  protection  afforded  by  heating,  irrigating,  and  the 
use  of  sheds,  tents  have  been  devised  for  protecting  the  trees  aipiin-t 
freezes.  These  are  intended  not  as  permanent  structures  Imt  as  a 
piotection  until  the  trees  in  the  grove  have  become  of  such  size  as  to 
afford  a  considerable  protection  to  one  another.  Two  forms  of  tent 
that  have  been  used  extensively  possess  considerable  merit.  Onei-a 
stjuarc  or  })()x  tent,  so  called  ])ecause  of  the  shape  of  its  base,  and  t^f 
sufhciont  hei^^ht  to  take  in  the  desired  tree.  In  addition  to  this,  kcn»- 
sene  lamps  are  t)rovided,  which  are  lighted  on  critii^ally  cold  night'*. 
On  warm  days  one  side  of  \\w  tent  is  opened,  so  as  not  to  overheat  the 
atmosphere  inside  th(»  tent,  but  to  keep  the  tree  dormant  until  spriiij: 
arrives. 

A  circular  form  of  tent  is  so  arranged  that  by  pulling  a  cord  the 
tent  closes  automatically.  When  the  weather  becomes  severelv  cold, 
lamps  of  siiital)le  size  are  j)laced  under  these  tents  to  keep  the  tem- 
})erature  from  falling  too  low.  As  these  tents  are  0|x?ned  very  easily, 
it  re([uires  hut  litth*  work  to  open  and  close  them;  consequently  they 
can  l)e  opened  readily  as  soon  as  the  danger  of  freezing  is  jKi>t. 
Durinjr  summer  they  are  taken  down  and  stored  in  a  dry  place. 
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TOF-woBKnra. 

It  sometimes  happens  that  a  grove  is  planted  out  to  a  varietj'  that 
does  not  prove  prolitie,  or  one  that  may  l>e  unprofitable  to  market,  la 
such  a  case  it  becomes  necessary  to  abandon  the  grove  or  to  top- work 
the  trees.  With  the  trees  in  a  healthy  and  vigorous  condition  most  or 
all  of  the  top  should  be  removed,  only  two. or  three  vigorous  limbs 
being  left.  Buds  of  the  desired  variety  may  be  inucrted  into  the  limbs 
that  remain.  The  mutilation  of  the  tree  caused  by  cutting  away  most 
of  the  top  causes  a  heavy  flow  of  sap  into  the  smaller  limbs  which 
remain.  In  such  cases  the  buds  will  '"take"  where  they  would  fail  if 
the  top  of  the  tree  had  not  been  vigorously  t:ut  back. 

Another  way  of  top-working  is  to  cut  away  nearly  all  of  the  top 
and  then  wait  for  sprouts  to  start.     Aft«r  the  sprouti«  have  reached  a 
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Fni.  6.— Method  nt  crown-ffiattlng 
b,  mrtboa  of  inwrtiDK 

size  of  about  half  an  inch  in  diameter  they  may  be  budded,  and  the 
bud  will  take  readily.  When  trees  liave  been  cut  l>ack  severeh',  the 
bodies  and  the  larger  limlw  should  receive  a  lieavy  coat  of  whitewash. 
This  protects  the  trees  gainst  i^un-scald. 

Before  top-working,  the  orchardist  should  !«  well  acquainted  with 
his  grove  and  soil.  In  a  very  large  portion  of  Florida  sevciv  top- 
pruning  results  in  die-back  unless  proper  fertilization  and  soil  treat- 
meat  accompany  the  work. 

In  California  it  appears  to  he  safe  to  remove  the  entire  top  and 
to  work  buds  into  the  largo  limbs.  For  top-working,  tlie  shield  bud 
(see  figs.  12  and  13)  and  sprig  gnift  (.see  tig.  iS)  may  l>e  used  to  l«st 
advantage.  In  the  latter  case  the  sprig  is  placed  in  a  large  limb  or 
branch. 
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CBOwir-wosEiiro.  { 

At  times  it  becomps  dpsimblp  not  to  pp.rniit  tlie  Ixxly  of  th«  t  iw  to 
III  Miich  cases  the  trma  may  be  cut  off  at  the  j^rround  linf. 
ioiiie  citrus  treos,  especially  limes,  resent  treatment  of  this  kind,  mi 
llail  to  gTOw  aft^r  the  top  ha.-*  Iwen  entirely  cat  off.  TTie  ordiiwn 
IcItruN  stock,  however,  is  ahiinst  certain  to  sprout  again  if  treitteii  is 
wtiih  way.  Freiiiiently  large  areas,  20  to  40  acres  in  extent,  new 
leprouted  in  this  way  aft«r  the  great  freezes  in  Florida  of  iNl+Jwd 
P'1.S!15  withont  the  loss  of  a  yinglo  honltby  stump. 

Trees  that  have  b«en  cut  twi 
in  this  way  miiy  be  cwwn- 
ivorked  or  erown-frrafu-ii.  »> 
illusti-uted  in  figure  rt.  the-pri? 
being  inserted  in  tlie  imrtiiiin't 
thetTown  that,  will  take  it  iik^I 
easily.  By  slipgiing  the  mkhi 
int<i  the  portion  of  the  (•n>mi 
where  the  bark  may  tie  rai-wl 
without  breaking,  the  work 
nmy  l>e  done  without  the  u-r  nf 
wax  or  other  binding  niaU'rial. 
After  the  scion  has  (K-en  in- 
serted, moist  earth  Ahonlil  '* 
I'aked  over  the  rrown  iin>i 
around  the  svion,  covering  Uiem 
until  they  have  "tnk^-n,"  uhI 
then  e-vposing  tlie  tips.  Whew 
lliis  work  is  done  by  experi- 
enced hands,  only  a  vory  ■*Diia 
percentage  of  tho  crowns  fiil 
in  taking  one  or  more  spripv 
Those  that  fail  to  take  out 
\w  worked  again  <ir  loft  !■ 
produce  sprouts  and  then  budded  int'i  these  sprouts.  By  using  thrt* 
or  four  such  wions  in  a  crown  4  or  more  inches  in  diameter  wti 
doing  the  work  during  February  or  the  early  part  of  Mari'ti,  the  ppr 
centage  of  loss  sustained  will  not  ln>  very  great. 

Another  method  of  renewing  such  an  orchard  is  to  watt  until  thf 
grouts  have  started  from  the  crown  or  the  main  roots. 
f>pruuts  have  reached  a  -size  of  half  an  inch  or  so,  b 
low  down  as  practicable.     In  doing  this,  however, 
of  time  will  l;e  sustained  iu  waiting  tirtit  for  the  s 
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en  again  in  cuttings  them  back  to  make  the  buds.  The  loss  of  time 
strikinfrly  illustrated  by  the  two  afcompaiiying  figures  made  from 
lotographs  (ligs.  T  and  8). 


■ove  may  hv  cared  for  after  it  is  plaoted  out,  if  improper  selections 
ive  l»eeu  made  in  the  matter  of  stock  or  of  buds,  failure  is  just  an 
rtain  as  if  improi)er  selection  had  been  made  of  the  locality  in  which 
grow  the  fruit. 

SUITABLE  STOCKS  FOB  DI3TEBENT  SBCTIOH8. 

Eacli  of  the  priiu-ipal  citrus-growing  regions  of  the  L'nited  States 
«  a  stock  which  i^  best  adapted  to  its  own  peculiar  eonditious. 
ren  in  the  larger  citnis-growing  regions  the  variations  of  soil  are 
c-fa  as  to  demand  a  different  kind  uf  stock  or  bud.     This  discuaaioa 


has  been  partially  covered  in  tbe  uection  on  varieties  and  in  tbatoo 
soil. 

LoTLisiana  and  Miiiiiiippi.— In  Louisiana  and  Mississippi  the  soilisa 
heavy  clay,  very  fertile,  and  usually  quite  moist.  Citrus  trifoliata.or 
£rifoliata,  as  it  is  commonly  called,  is  preeminently  the  stock  for  aae 
in  this  section.  Here  it  not  only  is  a  vigorous  grower  but  aim 
imparts  more  or  less  of  hardiness  to  the  scion  by  becoming  dormaat 
in  tbe  autumn  because  of  tlie  fact  that  tbe  trifoliata  is  a  deciduous 
species  (fig.  9). 

Eastern  north  Florida. — In  the  eastern  part  of  north  Florida  the 
trifoliata  is  also  tbe  best  stock  to  use,  for  tbe  reason  given  in  the  pre- 


ceding piii-agraph.  Much  of  this  region  is  also  a  rather  heavy,  sandy 
soil  inclined  to  become  clayey.  In  the  deep,  sandy  portion  of  this 
section  some  of  the  inort;  rampant-growing  stocks  do  equally  as  well 
MS  or  possibly  lietter  than  the  trifolinta,  but  they  do  not  produce  quite 
80  hardy  a  tree. 

Ouitral  Florida. — Throughout  central  Florida  the  soil  is  inclined  to 
be  sandy,  Imt  usually  contains  a  considerable  quantity  of  decaying 
TBgetable  niiittor.  On  this  soil  tbe  pomelo  stock  does  best,  although 
ftdoes  not  uinke  quite  so  hardy  a  tree  as  tbe  sour-orange  stock. 

\  Florida. — The  rough  lemon  is  preeminently  the  stock  adapted 
1  south  Florida.     It  is  a  rampant  grower,  able  to  live  on  soils 
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that  are  almost  sterile  for  the  other  stoi'ks  mentioned,  but  is  inolinixl 
to  produce  a  little  more  coarse  fruit  tluui  the  other  st<H'ks.  In  tho 
heavy  soils  of  this  section,  especially  tliat  which  is  five  from  lime- 
stone, the  pomelo  and  sour  orange  may  W  ustnl  to  ^hhI  iidvunti4;t\ 
These  trees  are  somewhat  slower  in  growth,  hut  pixuluce  a  mon> 
smooth  and  velvety  fruit  and  ripen  more  evenly.  Tho  lime  seedlings 
have  also  been  used  for  stoi*ks  in  this  section.  This  makes  a  trtn^ 
rather  sensitive  to  cold,  and  the  earliest  crops  of  the  fruit  aiv  inclined 
to  be  somewhat  rough  and  thick-skinned.  The  greatest  drawlm(*k, 
however,  from  the  nurseryman's  point  of  view,  is  that  the  ordinary 
operation  that  would  make  90  per  cent  of  the  buds  live  in  rough-lemon 
8to(*k  would  probably  not  give  more  than  50  per  cent  in  the  lime  Ntock. 
It  is  therefore  used  very  little. 

SEIiECnNG  SEEDS. 

In  selecting  seeds  from  which  to  grow  nursery  stock,  one  Nhould 
choose  well-matured  specimens.  It  is  a  mattc^r  of  indifference  lu*  to 
the  perfection  or  imperfection  of  the  fruit  from  which  the  Hced  be 
taken,  but  the  seed  should  l)e  plump  and  well  filled  and  the  fruits 
taken  from  the  most  vigorous  trees.  This  is  true  for  all  the  varieties 
that  are  to  be  used  as  stock.  One  is  frequently  a})le  to  secure  a  lot  of 
pomelo  drops  or  fruits  that  have  l>een  frosted,  and  from  these  secure 
large  numbers  of  fine  seeds. 

There  are  various  methods  of  obtaining  needs  from  the  fruit. 
Where  fruit  has  been  damaged  and  thrown  out  to  rot,  the  s(*ed  may  In) 
washed  out  ivom  the  rotting  mass  and  the  sup<^rfluouH  water  drii^d  off. 
The  seed  may  be  separateil  fairly  easily  by  using  an  ordinary  wieve 
with  larj^  openings  by  forcing  the  water  on  to  the  seed  by  the  us<»  of 
a  force  pump  or  from  a  tank.  In  the  case  of  trifoliata.'^  and  rough 
lemons  the  fruit  is  of  no  other  value  than  for  the  seed  whic^h  it 
contains. 

After  gathering  these  fruits  they  are  cut  into  •^'ction^  with  a  dull 
knife  and  most  of  the  see^ls  pressed  out,  and  the  cut  sertionM  are 
thrown  into  a  barrel  and  covered  with  water.  In  a  .-hort  time  this 
mass  will  be  sufficiently  di>integrat^^l  to  allow  f?a**y  .-^'imration  of  the 
seed.  Care  must  lie  taken,  of  course,  not  to  let  the  material  remain 
in  the  water  sufficiently  long  t/>  injure  the  s^fed.  If  the  Imrrel  \h 
placed  in  a  warm  location,  in  three  or  four  day ^^  the  M'ed»  will  nlip  out 
easily,  and  they  can  then  l^e  s'r{janite<l  from  the  pul{>  by  wnMhing. 

The  seeds  that  are  n^juf-^rze'i  out  by  liand  uf^-'l  no  Hijffcial  washing. 
They  should  lie  placed  in  the  ofx-n  in  a  -bed  Vf  allow  the  >^ij|ii'rfluoiii« 
moisture  to  dry  off.  and  then  are  n^i^iy  for  prevrrvation.  Monm  in 
says  that  in  India  Um;  nee^l^  "are  well  dried  in  the  ^mu  for  two  im  ihinn 
days." 
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KEEPXNG  SEEDS. 

In  the  northern  sections  of  the  citrus-growing  re^ons  the  »fd 
must  be  kept  for  a  considerable  time  before  the  ground  is  sufficientlj 
warm  to  receive  it.  After  the  superfluous  moisture  has  dried  from 
the  seeds,  which  will  occur  m  the  course  of  from  one  to  three  days, 
they  may  then  be  preserved  in  dry  sand. 

Where  sand  is  not  readily  obtained,  a  fairly  dry  clay,  such  as  will 
break  up  readily,  and  not  sufficiently  moist  to  pack<,  will  lx»  found 
useful.  In  this  kind  of  material  the  seeds  of  trifoliatas  have  been 
shipped  from  Japan  to  Florida  and  have  retained  their  genuinatiog 
qualities  perfectly. 

PKEPASATION  OF  THE  SEED  BEI>. 

Where  onlv  a  few  thousand  seeds  are  to  be  planted  thev  mav  He 
germinated  in  boxes  or  ti'a3's.  Taking  a  box  which  is  about  >  or  1" 
inches  deep,  with  its  other  dimensions  of  convenient  size,  8  or  4  imbes 
of  soil  is  placed  in  the  bottom.  The  seed  may  then  l>e  sown  on  tht 
layer  of  soil,  and  an  inch  more  of  soil  placed  over  the  seed.  Over  thb 
a  la3'er  of  nuilching,  such  as  decayed  leaves  or  sphagnum,  or  in  fact 
an3'thing  that  will  keep  the  soil  from  drying  out,  may  be  placed,  and  in 
this  th'e  seed  ma}'  be  allowed  to  germinate  and  seedlings  grown.  The 
mulching  should  be  removed  as  soon  as  the  seedlings  l)egin  to  come  up. 

The  ordinary  seed  bed,  or  cold  f  mme,  as  it  is  usually  prepared  by 
gardeners,  is  also  an  excellent  place  to  germinate  the  seed  and  gn)v 
seedlings.  In  planting  in  beds  of  this  kind  the  rows  should  Ik*  made 
6  inches  or  a  foot  apart,  and  the  seeds  dropped  1  or  2  inches  apart  in 
the  row.  They  may  be  left  there  until  they  have  grown  sufficiently 
large  to  })e  phmted  out  in  the  nursery-. 

For  growing  seedlings  on  a  large  scale  where  hundreds  of  thi>u- 
sands  are  to  be  grown,  it  becomes  ne(*essarv  to  make  a  careful  scIk- 
tion  of  th(»  sj)()t  where  the  seeds  are  to  be  planted.  A  place  that  i* 
not  in  dang(»r  of  being  flooded  or  becoming  too  wet,  iind  yet  that  will 
remain  constantly  moist,  should  be  chosen.  This  land  should  W  thor- 
oughlv  brok(Mi  up,  plowed  deep,  especially  if  it  is  of  a  heavy  or  clayey 
nature,  the  rows  laid  oflf  from  2  to  4  feet  ajmrt  ai*cording  to  conditionN 
and  the  rows  then  opened  uj)  and  a  liberal  applioition  of  fertilizer 
made.  If  the  site  hai)pens  to  be  a  clay  soil,  it  is  well  to  break  tbf 
rows  at  least  \o  inches  deej).  Fertilizer  is  then  scattered  down  the 
rows  and  worked  in  thoroughly  by  the  usual  farming  implements 
From  two  w  eeks  to  a  month  or  so  after  the  seed  lH»d  ha.s  l>een  pn*panJ 
in  this  way  the  seed  may  l)e  sown.  The  furrows  are  thrown  op'n  5 
inches  deej)  and  the  seed  scattered  down  the  rows,  being  sufficiently 
distributed  to  give  each  seed  an  inch  or  so  of  spaire.     The  rows  nay 
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be  made  from  4  to  8  inches  wide  according  to  the  needs  and  condi- 
tions. The  seeds  are  then  covered  about  an  inch  deep  and  the  soil 
firmed  about  them.  If  drought  follows  the  planting,  it  ma}'  })ecome 
necessary  to  resort  to  watering  to  keep  the  seed  from  drying  out. 

TIME  OF  SOWING.  * 

The  best  time  to  sow  depends  upon  the  location  of  the  seed  bed.  In 
southern  Florida  and  the  West  Indies  the  seed  may  be  sown  as  early  as 
December.  In  central  and  northern  Florida,  and  in  Ix)uisiana,  Missis- 
sippi, and  California,  it  is  better  to  wait  until  the  soil  is  warmed  up 
suflSciently  to  induce  rapid  germination  and  active  growth.  This  time 
may  l>e  reached  anywhere  from  the  first  of  February  until  about  the 
middle  of  March  or  later,  varying  in  different  seasons  and  in  different 
lo<^litie^. 

CTJIiTTVATIOK  OF  THE  SEED  BED. 

The  cultivation  of  the  citrus  seed  bed  is  the  sjime  as  that  usually 
given  to  seeds  of  garden  crops.  At  first  light  working,  such  as  may 
be  done  with  a  garden  rake,  will  be  most  useful.  A  skillful  laborer 
may  rake  over  a  seed  bed  when  the  seedlings  are  coming  through  the 
ground  with  entire  safety  to  the  small  plants.  This  raking  may  seem 
quite  useless  in  many  instances,  but  it  is  very  important  in  that  it 
conserves  the  soil  moisture  and  breaks  the  crust  if  there  is  any  ten- 
dency to  form  a  hard  surface.  The  middles  ma}'  ])e  cultivat(Hl  with 
the  usual  shallow-going  farm  tools — a  spring-tooth  cultivator,  a  special 
harrow,  or  a  hand  plow.  Cultivation  should  bo  repc^ated  every  week 
or  ten  days,  and  as  the  seedlings  grow  stronger  the  cultivation  in  the 
clay  soils  should  be  made  deeper,  until  in  midsummer  or  earl}^  autumn 
it  has  reached  the  maximum  depth  of  farm  cultivation.  On  the  ssmdy 
lands  cultivation  should  never  be  more  than  3  or  4  inches  deep,  for  on 
8uch  lands  the  soil  is  already  suflScienth'  loose  and  further  stirring 
df^es  not  add  to  its  productiveness. 

TRANSPLANTIKG 

Under  favorable  conditions  the  seedlings  will  have  attained  a  height 
of  from  6  to  12  inches  and  the  diameter  of  a  small  pencil  ])y  autumn  or 
|>y  the  next  winter.  The  seedlings  are  then  in  good  condition  for 
transplanting.  The  time  of  transplanting  is  less  definite  than  that  of 
mowing  the  seed.  In  the  West  Indies  and  southern  Florida  trans- 
planting may  be  done  with  good  success  any  time  after  the  seedlings 
^re  of  sufficient  size,  dep^mding  on  the  favorabh*  condition  of  the  soil. 
In  other  citrus-growing  regions  transphmting  is  done*  in  tln^  spring  or 
ly  summer,  whenever  favorable  climatic  (conditions  occur.     Lender 
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some  conditions  seedlings  are  permitted  to  remain  in  the  seed  bed  for 
nearly  two  years. 

In  preparing  for  transplanting  on  a  large  scale  the  nurseryman  fre- 
quently uses  a  tree  digger  to  run  under  the  seedlings.  This  loo^it 
up  the  ground  on  both  sides,  and  at  the  same  time  cuts  most  of  the 
taproots.  The  depth  to  which  the  tree  digger  should  be  run  will 
depend  on  the  amount  of  root  growth  the  seedling's  have  made.  In 
heavy  soils  transplanting  is  much  facilitated  by  plowing  a  deep  f urroT 
on  each  side  of  the  seedling  row.  A  heavy  spade  may  then  l)e  iosert«d 
under  the  row,  and  the  seedlings  lifted  without  much  damage  to  the 
root  system.  Some  means  for  keeping  the  roots  moist  after  they  have 
been  removed  from  the  ground  should  m  provided. 

FBEPABATIOK  FOR  THE  NTJBSER7. 

The  location  of  the  nursery  is  of  very  considerable  importance. 
The  land  selected  can  usually  be  slightly  more  moist  tlian  such  is 
would  ordinarily  produce  a  good  grove,  but  to  be  successful  it  should 
not  be  subject  to  flooding,  nor  should  it  be  subject  to  drying  out  dur- 
ing severe  droughts.  The  rows  should  be  laid  off  from  4  to  ♦>  feel 
apart,  thoroughly  ])roken  out  to  a  considerable  depth,  say,  about  10 
inches,  and  then  prepared  in  the  usual  manner  in  which  gardeners 
prepare  their  land  for  vegetables. 

Thoroughly  rotted  stable  manure  will  be  found  an  excellent  fertilizer 
in  heav}'  clay  soils.  In  the  soils  that  are  inclined  to  be  sandy,  com- 
mercial fertilizers  will  be  found  of  greater  advantage.  The  quantity 
of  manure  and  fertilizer  to  be  used  will  depend  on  the  fertility  of  the 
land  to  be  planted.  Upon  the  ordinary  sandy  soils  from  i>iH)  to  Ij*** 
pounds  of  the  fornmla  previously  recommended  will  be  found  entirely 
sufficient  for  the  first  application.  On  rich  clay  soils  well-n»ttHi 
stiii)le  manure  at  the  rate  of  several  loads  to  the  acre  will  be  fouiiJ 
suflicient. 

The  rows  should  be  pn^pared  thoroughly  and  the  land  made  ready 
about  a  month  l)efore  the  probable  time  for  setting  out  the  nui^^ry 
stock.  After  the  land  has  been  prepared  it  will  be  no  special  hann 
if  one  has  to  wait  longer  than  was  expected  before  a  favorable  time 
for  transplanting  arrivH^s. 

When  the  time  for  transplanting  arrives  the  seedlings  may  l)e  taken 
out  of  thesiMMl  beds  and  transplanted  into  the  nursery  rows  in  variuui* 
ways.  The  tre«\s  should  be  s(*t  about  a  foot  apart  in  the  row.  Many 
nurserymen  prefiM-  to  use  a  thin  spade  for  transplanting,  running  thi^ 
into  th(^  ground,  l)ending  it  over,  and  setting  the  tree  in.  In  thi* 
operation  one  man  uses  the  spade  while  another  man  inserts  the  tree. 
When  th(»  spade  is  withdrawn,  each  man  presses  a  foot  near  the  tree 
and  iirins  the  soil  tightly  about  it.     In  other  cases  the  nurserrmtii 
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prefers  to  simply  run  a  furrow  or  double  furrow  down  the  row,  set 
the  tree  firmly  into  position  by  hand,  and  then  fill  in  the  soil  with  a 
plow. 

In  setting  the  seedlings  they  should  be  placed  so  that  the  level  of 
the  soil  is  approximately  at  the  same  height  on  the  seedling  as  when  it 
grew  in  the  seed  bed.  If  the  trees  liappen  to  l)e  set  an  inch  or  so 
lower  it  will  be  of  no  serious  disadvantage.  In  this  work  of  trans- 
planting, all  small  and  inferior  seedlings  should  be  thrjwn  out,  as  in  all 
prolwibility  they  will  make  only  second  or  third  rate  nursery  stock  and 
will  prove  to  be  poor  trees  in  the  grove.  What  is  wanted  of  nureery 
stoc^k  is  a  tree  that  has  vigorous  growth. 

CTTIiTIVATIOK  OF  THE  NTTBSEBY. 

The  cultivation  of  the  nursery  may  begin  immediately  after  the  seed- 
lings art*  set  out.  The  cultivation  at  first  need  not  l)e  deep,  merely 
running  over  with  the  finishing  tools  to  conserve  the  moisture  and 
keep  the  ground  in  good  condition.  Where  the  soil  is  sandy  the  cul- 
tivation at  no  time  need  be  much  more  than  this.  In  the  heavy  clay 
soils  it  is  im}X)rtant  to  break  up  the  soil  as  deeply  and  thoroughly  as 
possible.  The  length  of  time  elapsing  between  repetitions  of  cultiva- 
tion will  depend  upon  the  conditions  of  the  soil.  In  all  of  the  work 
of  cultivating  citrus  trees  it  should  be  rememlwred  that  the  destruc- 
tion of  weeds  is  of  secondary  importance.  Of  course  this  should 
never  be  neglected,  but  the  real  value*  of  cultivating  lies  in  the  fact 
that  the  soil  is  kept  in  a  suitable  condition  of  aeration.  If  a  heavy, 
beating  rain  falls  immediately  after  cultivating,  much  of  the  good 
effected  bj'  the  work  is  lost,  and  consecjueritly  another  cultivation 
should  be  made  as  soon  as  the  soil  conditions  will  ])ermit. 

SEEDLING  GROVE. 

In  the  early  history'  of  citras  growing   main  reliance  was  placed 

upon  the  propagation  of  trees  from  seed.     Such  trees,  when  grown  to 

fruiting  age,  are  usually  spoken  of  as  seedlings.     The  use  of  seedling 

groves  has  l)een  almost  entirely  superseded  by  budded  groves.     At 

the  present  tihie  very  few  seedling  groves  are  lieing  plant^nl  out.     If 

one  wishes  to  secure  a  seedling  grove  it  is  of  th(»  utmost  importance 

to    make  a  careful  selection  of  the;  fruit  from  which   the  seeds  are 

token.    Care  should  also  l>e  exercised  not  to  uses  seeds  from  groves 

in  which  occurs  a  mixture  of  citrus  varieties.     The  seedlings  from  such 

«  grove  will  produce  an  exceedingly  variable  crop.     (Vrtain  minor 

variations  will  occur  in  everv  orchard,  howc^ver,  no  matt(»r  how  care- 

:f ully  the  trees  may  have  been  selected.     In  planting  out  a  grove  of 

thin  kind  there  is  no  ceilainty  as  to  the  (luality  of  the  fruit  or  the 

bearing  propensities  of  the  trees. 
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Another  disadvantage  of  planting  seedling  groves  is  that  such  trees 
are  later  in  coining  into  bearing  than  budded  tree^*,  and  as  a  rule  are 
of  a  more  upright  growth.  The  vigor  of  seedling"  trees?  is  usuallj 
greater  than  that  of  the  ordinary  budded  grove,  but  this  is  practically 
the  only  strong  argument  in  favor  of  a  seedling  grove. 

PROPAGATING  BY  CUTTINGS. 

Lemons,  limes,  pomelos,  and  other  citrus  species  propagate  vptt 
readily  from  cuttings.  The  cuttings  are  taken  from  fairly  nuitumi 
wood  and  at  such  time  of  the  year  as  will  give  considerable  moisture 
to  the  soil  and  at  the  same  time  considerable  waniith.  While  the^e 
cuttings  have  l)een  employed  for  producing  nursery  stock  on  which 
to  bud  they  are  not  nearly  so  satisfactory  as  seedlings,  the  growth 
being  somewhat  slower  and  not  as  straight  and  satisftictorj'  for  budding 
as  when  seedlings  are  used.  Root  cuttings  from  these  various  speiies 
may  also  })e  employed,  but  those  have  the  same  disadvantages  that  are 
encountered  with  the  use  of  cuttings  from  the  branch. 

BUDDING. 

There  are  various  methods  of  propagating  citrus  trees — by  Imd- 
ding,  grafting,  or  inarching.  While  there  are  conditions  under  which 
grafting  l)ecomes  necessary,  and  inarching  must  be  practicetl  to 
obtain  the  desired  end,  budding  is  preeminently  the  best  method  of 
propagating  citrus  trees.  The  work  is  done  so  easih'  and  may  be 
accomplished  with  such  certainty  of  good  results  that  grafting  and 
inarching  as  methods  of  increasing  the  stock  of  an}'  {.xirticiilar  varieir 
must  l)e  considered  oijsoletc. 

The  subject  of  l)udding  was  well  covered  by  Dr.  H.  J.  Weblier 
in  his  paper  (Mititled  ''Methods  of  Propagating  the  Orangi^  and 
Other  Citrus  Fruits,''  which  appeared  in  the  Yearlxjok  of  the  United 
States  l)(4)artment  of  Agriculture  for  1896,  and  as  no  important 
impro\'eni(Mits  have  been  made  since  that  date  the  following  chapters, 
with  the  exceptions  of  those  on  time  of  budding  and  on  cutting  buds 
are  (juoted  without  any  moditications. 

TIME  OF  BUDDING. 

In  regions  where  a  more  or  less  detinite  winter  occurs,  budding  b 
practiccHl  either  late  in  the  autumn,  about  November  or  Dei*«^niHer, 
and  called  dormant  budding;  or  in  the  spring,  after  a  vigorous  gn>wth 
has  started.  Good  citrus  stock  mav  be  budded  at  almost  anv  time  of 
the  year,  except  during  the  winter  in  those  sections  where  a  decid(<l 
lowering  of  the  temperature  occurs.     In  general  it  may  be  said  that 
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buds  inav  be  inserted  at  anv  time  of  the  rear  when  the  Imrk  of  the 
3tock  separates  easily  from  the  wood.  This  always  indicates  a  strong 
Bow  of  sap. 

CTTTTINO  BXTDS. 

Some  experienced  nurscrj^men  prefer  to  cut  the  bud  sticks  and  keep 
these  for  a  few  days,  or  several  weeks,  Iwfore  insertinj^  the  hud.  It  is 
thought  by  them  that  a  larger  percentage  of  the  buds  will  take  under 
these  conditions. 


SELECTING  BXTDS. 

Bud  wootl  should  always  l)e  j*ele<*tefi  from  fairlv  well-matured  woo<l  of  the  ciirrt»nt 
year's  growth.  R<Hind  stiekn  (or  as  nearly  nmini  as  possible)  should  l)e  sele<.'te<l. 
The  younj^  growth  of  orange  wikkI  in  at  first  angular,  beeoming 
rounder  as  the  twig  matures.  The  Ijasal  }K)rtiona  r)f  the  young 
branches,  which  are  nearly  or  (juite  roun<l  (fig.  10,  <i),  sui)i)ly 
the  best  buds,  with  the  exception  of  the  first  two  or  thn.»e,  which 
are  a^ually  somewhat  imperftH't  and  should  Ik?  discanltn.!. 
Where  it  is  difficult  to  secure  well-rounde<l  woo<l,  angular  W(»o<l 
which  is  not  too  soft  (tig.  10,  h)  may  Ik^  use<l.  This,  h<»wevcr, 
is  not  quite  so  satisfactory.  Thorny  hud  w^mmI  should  never 
be  U8e<l  when  other  wotni  can  l)e  obtainetl.  Thornv  tn^es  are 
verj'  undesirable,  and  a  careful  selection  of  thornless  bud  woo<l 
will  soon  result  in  thomless  tret»s.  The  thorns  have  l>een  hrtnl 
out  of  manv  of  the  l^est  citrus  varieties,  and  if  nurservmeii 
would  exenrise  pn)ix?r  care  all  the  dwirahle  varieties  ctmld 
soon  be  rendere<l  thomless. 

After  cutting,  the  leaves  should  l)e  pruned  off  and  the  twigs 
cut  into  sections  of  the  desired  length.  To  preserve  the  hud 
WOfxi  until  needed  the  twigs  should  be  tied  up  in  convenient- 
aiztKl  bundles,  carefully  lal)eled,  and  packe<.l  in  old  siiwdust  in  a 
box  of  suitable  size.  The  box  should  then  U*  clMse<l  an«l 
buried  in  sheltered  ground  several  inches  btdow  the  surface. 
^H  this  way  bad  wfMxi  can  Ixi  preservtnl  in  gmxl  condition  f(»r 
roin  two  to  three  months.  I)annK*ne<l  sphagnum,  ur  iK*at 
:^oea,  may  be  useil  instead  of  sawdust,  but  in  this  casi>  consid- 
ral>le  care  must  Ix?  exercise<l  to  get  the  moss  j»n»perly  driiMl. 
t  must  be  moist,  but  not  wet,  for  if  too  wet  the  1)U<1  wood 
lay  mold.  The  same  caution  applies  also  to  sawdust.  In  this 
GUbte  the  pn^per  <iegree  of  moisture  can  In*  secured  by  taking  the 
uiterial  from  the  interior  of  an  old  pile.  Sawdust  does  not  lo.<e  its  moisture  readily 
ml  is  the  Ixjst  material  for  packing.  Some  simply  bury  the  bud  wood  in  the  soil 
nder  shelter,  digging  down  until  the  moist  earth  is  reaclutl. 

KATEBIALS  FOB  BUDDING. 

Before  beginning  the  operation  of  bud<ling.  material  should  Ik*  provided  for  wnip- 
>infff  the  buds.  For  this  purpost*  cotton  <*onl,  yarn,  .'•trijis  of  waxe<l  <lotli,  etc.,  are 
jsed.  The  last  nanie<l  has  practically  super^-eded  all  others  in  Florida,  iK'inj:  more 
onvenient  and  giving  l)etter  results  than  any  other  wrapping:  mati'rial.  The  strips 
made  from  strong  nmslin  or  (-alico.     IJeiore  the  <'loth  is  i(»rn  intostrip.s,  it  is 
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folded  into  convenient  xixe  and  dippe<1  into  a  hot  eolation  of  wax  made  bji  meltii^ 
to^tlipr  two  [lartH  oC  bceflwax  and  one  part  of  reein.  Several  formala^  for  tnakinf 
thiN  wax  are  iiHed,  any  one  of  which  will  probably  answer.  Th«  method  defvribed 
IB  known  from  personal  eupericnce  and  observation  to  give  good  results.  After  sil- 
urating  the  f  loth  with  the  hot  wax,  all  the  9uperl)uouB  wax  ehuuld  be  removed  before 
the  cloth  co<)Ih.     To  accomplteh  thin  quickly  hang  the  piece  ol 

I — J T—~i  i     cloth,  folde<l  in  convenient  form  before  waxing,  over  a  bbuII, 

fA.-  I — I,.       strong  stick  (fig.  11,  fi),  which  ie  held  by  an  assistant.     Then 

take  two  similar  sticks  of  wood,  and  holding  them  parallel  on 
either  side  of  the  cloth  (fig.  II,  6),  pre««  them  firmly  together 
and  pull  downward,  squeezing  out  the  superfluous  hot  wm. 
The  cloth  should  then  be  spread  out  imtil  cool,  after  which  it 
is  ready  to  be  torn  into  strips  of  the  desired  siie— that  is,  one- 
fourth  tnone-half  inch  wide  and  from  ten  to  twelve  inches  long. 
The  cloth  may  be  torn  into  strips  before  it  is  taken  into  the 
field,  or  it  may  tiimply  be  torn  into  convenient-eixed  pieiivaoil 
afterwards  torn  into  stripe  in  the  :ield  as  desired  for  use.  Tte 
ivenient  way. 

;  preTentn  the  bod 


(;.S.I>ept.Agr.,l)l»6.) 


latter  is  probably  the 
Using  waxed  cloth  tor  wrapping  eSectualiy  excludes 


n  drying  o 

tying,  the  wax 
in  place.  It  ir 
far  preferable  I 


,  and  the  work  can  be  done  i 
re  surface  and  do  not  require 
trying  to  hold  the  cloth  finnly 
,■  therefore  be  reconi  mended  as 
anyother  wrapping  material." 

HOW  TO  BUI>. 


«  quickly  than  with  string,  m  tkt 


Budding  is  a  simple  pro4«s8,  consisting  in 
inserting  a  bnd  of  a  deeired  variety  under  the 
bark  of  the  stock  in  such  a  way  that  the  fretthly 
cut  inner  liark  of  the  bud  conits  in  close  con- 
tact with  the  layer  of  growing  wooil  (cambinm) 
of  the  stock.  The  liark  Ih  cloeeil  over  the  in- 
serti-d  bud  and  the  etiiek  wrap|M:Kl  with  waxed 
clolli,  as  descrilHil,  so  that  the  bud  is  firmly 
prewed  apiinst  the  growing  wood.  If  tlie  oper- 
ation is  i)ro[>erly  |iur/cinni'd,  the  tissue  of  the 
bud  anil  stock  soon  fuse  tngethtr  and  the  bud 
may  l«'  torciil  lo  grow. 

In  all  varieti(«  and  iitocks  of  citrus  fruits  the 
process  of  bn<l<ling  in  pnictically  the  same,  the 
mcllicidi'onnnonlveniplovol  l>eiiig  that  known 
as  xliicld,  or  eye,  building  (fig.  V2).  Tlie  bud 
if  inwrtcd  in  the  young  Kt4»k  near  the  ground. 
rrcvioUH  to  tlic  fievcre  freezes  of  the  winter  of 
mUr-m  ihe  gener.ll  practice  was  lo  insert  the 
buds  1-  to  IK  incheM  alH>ve  the  grouml,  but 
since  then  the  (endency  is  to  bud  as  near  the 
snrfiuv  of  the  soil  an  pi>»<iblc,  so  that  the  trees 
may  Iw  reailily  Ininkol  with  the  earth  above  the  bud 


of  cutting  bud  fiDm  round  Ii 

rut  readjr  lo  ln»ert:  e,  f»ce  ot . . 

iog  the  cut  nirtace.    ( Fmm  Yeartnok 
U,  B.  Dept.  Agr.,  ISW.) 

>  protect  against  injury  from 


"Tlie  choice  of  wrappinj;  niatorial  is  an  individual  and  a  local  aSair.  f^me 
nicryiiien  ust  oidy  rjtiiii  and  have  nearly  perfect  succem)  other  nurserj'men  u* 
Iv  eoitoii  wrappiiii,'  twine  and  llieir  buds  lake  almost  perfectly.  These  are  located 
the  ni.iisler  s.i'tions  where  buds  are  not  apt  to  dry  oat— P.  H.  R. 


««.  Most  ol  the  buds  are  now  iiiserled  frmn  2  to  6  inchee  shove  the  Hoil.  In 
Dn»  where  fix) t-rot  u  altandaiit  and  HuurHiran^e  nUx^k  ig  used  ae  ii  preventive 
nire  the  buds  should  be  inserted  from  12  to  18  inchea  at>ove  the  »jil,  so  that  the 
it-orange  wn->"l  will  he  ahove  the  influence  of  the  disease. 

I  leaves  and  limlie  which  would  hinder  the  projier  wrappirij^  of  the  buda 
.1(1  be  cut  away  with  a.  sharp  badding  kuife.  The  use  o(  sharp  tools  jg  Ihe  secret 
iceeffl.     A  vertical  cut  about  1^  inches  lonjt  is  made  at  the  point  where  the  bud 

|je  inserted.  At  the  base,  ot  thla  a  liorizontal  cut  in  innde.  so  that  the  two  cuts 
enl  tlieappcaranecof  aninveHed  T  (i),  as  shown  in  iife-.  13,  *t.  The  cuts  should 
tte  deep.  The  aim  ahoald  be  to  merely  cut  through  the  bark,  but  no  injury  will 
It  if  the  cuts  are  rather  ileeper.  The  lower  edges  of  the  bark  are  slightly  mised 
,  the  end  of  the  knife  blade  (6g.  13,  >>)  to  &cilitiite  the  insertion  of  the  bud. 

may  also  be  accompliahed  by  giving  the  knite  an  upwstvl  turn  after  making 
lorizontal  cut,     Now.  take  a  stick  of  buil  wood  in  the  left  baud  and  cut  out  a  bud, 


IS.— 8bI«]<I.  ortrre,  bDddltig.  a  Iticlsl.ti  ii  !<l -tk.  . 
»rtlDff  Lhe  bud;  r.  bod  partUlly  iniiL-Tte<1:  d.  bud  In 
ted  elulh.    (FIDID  Ywrbonk  U.  S.  Kepi.  Agr.,  im6.} 

Instmted  in  fig.  12.  Formerly  the  portion  of  the  wood  cul  out  with  the  hiid  was 
>ved,  bnt  eijierience  baa  shown  that  this  ie  entirely  unneoesMry.  The  upper 
of  the  bud  is  inserted  under  the  slightly  raiited  ends  of  the  bark  (flg.  13,  r)  and 
iiatly  pushed  upward  until  all  portions  of  the  cut  fat-e  of  the  bud  come  in  con- 
with  the  wood  of  the  stoi-k  ( flg,  13,  d).  If  in  proper  cou<UtJon  for  budding,  the 
;  of  the  stock  readily  separate)?,  allowiuK  the  hud  to  be  pushed  upward  into  posi- 

The  bud  is  now  ready  to  wrap.  Take  a  Ktrip  of  the  waxed  cloth  prepared  as 
re,  and  banning  slightly  beluw  the  horizontal  cut  wrap  tightly  around  the 
k  over  the  bnd  in  a  spiral  [nanner,  each  turn  slightly  overlapping  the  previous 

The  wax  holda  the  cloth  in  place  and  makes  it  possible  to  draw  it  very  tight. 
m  the  vertical  incision  has  been  entirely  covered,  turn  the  end  of  the  strip 
itly  downward  over  the  wrappeil  portion,  to  which  it  adheres  more  finnly  than 
ould  to  the  bark,  and  no  tying  will  be  neoe8i»ry  (flg.  13,  e.)  It  is  better  to  wrap 
I  below  upward,  as  in  Ihia  case  each  tnni  overlajis  the  other  in  the  right  direc- 
to  prevent  water  running  down  the  stem  from  entering.     Nurserymen  usually 
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wri(.->vtrr  th-  >**!.  -r-r'-Tinsf  it  tntirt-Iy.     S-mr.  f-jlloviniE  the  pirndke  c 
ai«>l  with  "irv-f  in:\.:  l-aiv  iLe  tvr  ^i  tht  bo-1  «i|netil.     Thi».  however 

ihHre>!  br  a->?  \.-n-i.*  fr-r;:i  rbe  y-iaii;;  aiuiiiar  v.pal  '  Ax-  !■)■  '> '.  This  niav 
with  ipjirl  r>:i--::t- if  ilii:  fi-fj-k  to  W  litt-i'lei)  L-gEiuwiax  n|(i<Uj  aD<l  ifina; 
Ciivlitiirii.  In  thU  i-a^  iliv  nif(h'<l  "f  raninc  an>l  iiueTtins  the  ImkI  i«  elii 
ferent  fr>>ni  lliat  airvaity  .le^-nr^l.  In  ■iittini'  the  tio-l}'  Ihe Mii-k  i«  tumei 
Ui  ODr  oiit:  hj  thai  a»  tlie  \-ivl  is  cat  itS  the  eye  lie:^  on  one  ni)e  iiuleail  • 
renter  'jf  ihe  Ijo-I  li^.  14,  -i,  '.,  an-l  ■■  .  It  i*  '.nlv  liv  vultinx  the  biid  in 
that  the  t-Qt  carfaiv  i^  nia-le  wi'le  en<.tiieh  to  h<il<l  the  ba<I  firmly  in  [Ka^ti 
injiertin);  thet^  hwle  an 
U  iiiaile  in  the  lark,  as  r 
fuc  IX  ■>.  The  bark  is 
nut<ril  Ml  one  siiie  with  1 
nf  theknifeaixl  thetiu<li 
uniler  in  a  lateral  dim- 
eye  reniaininjt  in  the  vei 
(fic.  U.  •!>.  The  1hi.I 
wnippe>l  ax  phown  in  1!^ 

UMWBAPPINa  THE 

In  frou)  ten  to  twelve 

huds  will  huve  iinite<l 

^oek  anil  maytlten  lieuni 

In  early  pjirinK,  when  thi 

•: ,      ■  -  «wD     i:*  t-ool  and  the  )rrowlh  ^ 

S'  "^w!      flapping  clmulii  be  left 

[tic      Wk     fif'**"  to  twenty  days. 

It  'SH      the  immnier  when  the  w 

wanii  and  the  jni'wlh  r 

days  it"  nsaally  a  siifliclei 

of  time.     However,  it  i> 

lile  to  My  dediiitely  hi 

time   hIiouIiI    ela)>t«    Ih' 

wraitliinf:  phoiild  tie  ren 

the  wimhI    of    Ihe    t'tiX't 

never  l)e  ul1owe<l  tojiriiH 

.'(il  until  a  lijflil  jrrayiph  line  of  new  tisi'ii' 

<f  Ihe  inHsioii  [nade  in  insertinft  the  Iniil. 

■II  ut  wliHt  Hiai^  it  in  Bate  to  unwrap.     I'n 

'I  fiftei'ii  'luvH  will   nive  jiood  retiultc,   hut 

.vli.-ii  crowlli   i^  »l.iw.  it  may  Ik'  ne^'exsiry 

tiiui'.     Seiiiie  tell  <lay!<  after  huddinj^  an  e;(a 

thi'  IxkIs,  uiiiI  if  they  are  found  to  t>e  well  In 

f;   lint   if  mil.  the  wrapping  fihonid  be  rep): 

liiiiirer.     If   llie   wra|i8  are  allowed   to   rei 

iki'ly  til  LTow  over  the  budw  and  greatly  bin- 


It  slu.til.l  not  In-  I 
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y  after  they  have  healei.i  v 
<K'k.  Thia  is  most  i>omm< 
Bn  it  is  i-alled,  which  is  i 
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thr««  to  fiwdarsattrr  the  wraiware  removed  from  the  liniL<.     The  li>|ii>mf:i$ 
fy-l-inevith  praDJujf  )>fi»or>,  the  knife-^<ft«  lieiuK  )i1aceil  aU.iut  i  iiii'he7<  a1i>ive 
[III  and  the  nock  col  two-lbinls  (hriiugfh.     Tbe  top  i*  then  lient  i>ver  !••  ^e 
j)i)  allowei)  to  reM  on  the  fCToiinil  i  tiji.  1-%  a ). 
provide  fvr  »ahw)i>ent  cultivati 

te  plan  of  baddinfc  and  lofifMn^  in  the  nureery.  Twu  iuetbud:i 
red  1>y  Flitiidanurs- 
en  are  to  lop  Ihe 
1 1  u'li  adjoi  nin^  ro  w9 
he  mme  renter  •  6g. 
,  keeping  the  miter- 
cCTitere  free  tor  cul- 
iai,iiT  ti>  Ifipthetope 
indiDer- 
re«-tion;^,(Mie  roir  in 
eenter  (fig.  K  l.t. 
>lai-e  them 

By  the  I 
>.\  a  i-nltivati- 
n  up 


b.  bu-l  mixl  -DPI. 


1    ttie  t4>jie  are  in-      Fin.is  — 
lmlhatthebianchn>  _ 

not    interfere   with 

dtivator.    I'fually  the  oM  ti>pe  art  a]lu»e<l  v  r>'[ii:>i[i  alia.-lii-l  until  th<-  l>iid,< 
attaine<l  a  height  ot  fr.,iii  12  !■>  |s  in.lies  a/t.-r  which  tht-y  may  )«■  .-nt  ..ff- 
oe  nurserymen  have  found  ibat  tb.-  hn>U  make  a  him-T  in^>wth  if  the  -ild  ftpw 
are  H)l-»e.|  t..  remain iiitiu-h<-<l  thr..ui,'h 


'^i: 


he  rough  linjon,  it  is  rai<l  Hi  Ije  v< 

)en  the  old  tojio  are  remiive<l,  the 
B  emooth  and  cluve  to  the  iiiid,  H' 
fly  scar  (fig.  15,  (.).  St.me  f-II-w 
phellac,  hut  nthere  workint!  '-n  an 
ray  noticeable  benedl  u  derive-l  I'r' 


lier.  If  thii"  prai-liif  i*  follo»i-i,  !«■■ 
niw.-"f  t^(■e-^h•■u!■^>l■l■•].|■^^^  l<r-„i-llii'i 
TW  u-fr-  Ih.is  f.-nii  a  d^-ii-e  T-liiiiie  o 
w>n  ft  iimlrh  on  tlx-  —il.  kir^'iiinv  i 
illoi^l  and   prvventini:  llie  wit^lrf  frnii 

abl>-  that  the  n>«K    l<>p|K^i    I'^.M-tlx' 

i^lioiild  Ih;  iilanti-<l  ratlier  lU-rt-    iil>->ii 

:{  fe^-t  ui^art  >,  (or  if  i\,\f  ^  nol  <i.,ri.'  th 

«<-»ls  will   ^.w  n],  am..ut!  t)..-  ">:  • 

'      miikini;  it  nf^.^-r^rv  t'.<'iit  '.ii  t!..   I.i-:.- 

;      wl,..nth.l..i.lHan-   I  t—r  t..  !-   r.  ■-■- 

hiifti  in  i.r>ier  to  k-i-i.  ili-  n—.-i-  ■:    •■  -■- 

Inlh.«w,of  vij(..r-ii-i>L'fH;:----  ■  ■;- 

I-  des-irable  t't  I'^iivi'  th.-  1-.|"  a"*  :.■.-; 
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Till'  iittHi-liiiti'iil  r.f  tlM'  n)|>i<lly  iir-iwinti  hn.i  is  ai  iiT>^  rrn- 
1.1  r>[nTiiitlii-ii  it  liy  tyiui-  t'l  a  i^akir  (tin.  13,  '.r.  S.i;i^  t.';- 
Ili<-  ^t'H-k  ruthiT  )ii;fli  ill  lii|i|>iiiu.  ninl  KTi[i[«irt  tlif  ^-n-h  ;  ! 
Iti.-  i-i'iiisiiiiiii):  |»rti»ii  of  till-  sto-k.  Tin-  InxU  |'ii<).  i!.'^< 
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LETTER  OF  TRANSMITTAL 


U.  S.  Department  of  Aoricitl.turb, 

Office  of  Pitblic  Boadb, 
Washington,  D.  C,  November  IS,  190^- 

I  have  the  honor  to  transmit  herewith  for  publication  as  a  FanwR* 

Bulletin  of  this  Department  a  manuscript  setting  forth  the  resak 

of  an  investigation  of  the  corrosion  of  iron  and  steel  wire  used  fa 

fencing.     So  many  complaints  have  reached  the  Department  fros 

time  to  time  that  it  has  seemed  urgently  necessary  to  inform  tk 

farmers  of  the  country  regarding  the  facts  of  the  case  and  to  brinf 

about,  so  far  as  is  possible,  an  improvement  in  present  conditioa-. 

Respectfully, 

Logan  Waller  Page,  Diredoi. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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THE  CORROSION  OF  FENCE  WIRE. 


DTTRODVCTION, 

The  investigation  of  which  this  bulletin  is  in  part  a  record  has  Ik-cu 
carried  ou  with  a  twofold  purpose  in  view.  The  first  object  is  to 
-furnish  information  to  the  farmer  which  will  enable  him  to  exurciso 
an  intelligenl  judgment  as  to  the  difSculties  involved  in  the  manu- 
facture of  wire  fencing  which  shall  lie  low  in  price  and  at  the  same 
tiine  resistant  to  rust  and  corrosion.  The  .second  object  has  been  to 
determine,  with  the  cooperation  of  progressive  manufacturers  and 
metaUurgtsts,  the  causes  which  underlie  the  much  too  rapid  corrosion 
of  modern  steel  wire,  and.  if  passible,  to  suggest  improvements  in 
tDothods  of  manufacture  by  means  of  which  the  difficulties  may  l>e  at 
least  partially,  if  not  wholly,  overcame.  There  is  reason  to  hope  that 
at  leMst  something  has  been  aceoniplished  and  that  the  future  will 
show  a  substantial  improvement  in  the  lasting  quality  of  the  gal- 
vanized wire  turned  out  by  the  mauufacturei-s. 

The  earlier  correspondence  that  was  carried  on  in  the  effort  to  get 
nt  tlie  facts  showed  tliat  a  great  niauy  farmers  believe  that  the  manu- 
facturers have  neither  the  intention  nor  the  desire  to  make  the  IteSt 
possible  wire,  Ou  the  other  hand,  some  manufacturers  held  that,  if  it 
were  possible  to  make  a  higher  grade  of  wire  at  even  »  slightly  higher 
eOfit,  it  would  be  useless  to  attempt  it,  as  the  fanner  desires  cheapness 
above  every  other  consideration.  It  is  safe  to  say  that  neither  of  these 
extreme  views  has  been  substantiated  by  the  evidence  gathered  during 
the  progress  of  this  investigation.  The  majority  of  farmers  in  this 
country  know  that  a  fence  that  will  last  in  goo<l  condition  for  twenty 
years  is  cheaper  than  one  that  costs  one-half  as  much  money  and  is 
uselesw  in  five  years.  It  i-s  equally  true  that  American  manufacturers 
have  for  the  most  part  shown  themselves  not  only  willing  but  anxious 
to  contribute  in  every  possible  wiiy  to  the  success  of  the  investigation, 
and  have  given  evidence  of  their  desii-e  to  make  the  best  prmluct 
consistent  with  iheir  knowledge  and  the  trade  conditions  that  have  to 
be  met. 

It  is  frequently  asserted  that  wire  for  fencing  is  manufactured  fr 
the  refuse  of  the  furnaces  and  the  junk  piles,  and  that  the  metal  m 
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in  forming  the  galvanized  coating  is  largely  adulterated  with  meUls 
cheaper  than  zinc.  The  first  contention  shows  ignorance  of  the  fact 
that  refuse  metal  of  this  kind  could  never  be  drawn  to  the  form  of 
wire,  and  that  any  manufacturer  who  followed  such  methods  would 
speedily  find  his  finished  product  upon  his  own  junk  pile;  and  as  to 
the  second  contention  it  may  be  said  that,  if  it  is  true,  no  indication  of 
the  fact  has  been  discovered  during  the  course  of  the  investigation. 

It  is  therefore  presumed  in  this  discussion  that  the  farmer  desires 
to  purchase  fencing  that  will  be  good  and  at  the  same  time  as 
cheap  as  is  consistent  with  the  greatest  efficiency  and  economy,  and 
that  the  manufacturer  is  willing  to  supply  this  legitimate  demand 
so  far  as  he  can. 

The  real  cause  of  the  trouble  is  a  metallurgical  problem  and  re- 
quires careful  and  impartial  consideration.  This  bulletin  is  an 
effort  to  give  all  the  evidence  obtainable  up  to  the  present  time, 
and  also  a  short,  simple  description  of  the  modern  methods  of  iron 
and  steel  manufacture  and  of  the  processes  involved  in  making  the 
wire.  It  also  contains  evidence  pointing  to  what  may  turn  out  to 
be  the  real  cause  of  the  trouble  and  suggestions  for  possible  future 
improvement.  Highly  technical  discussion  and  purely  scientific  sug- 
gestions have  been  put  into  an  appendix  for  the  consideration  of 
those  who  are  likely  to  be  interested  in  them. 

For  some  time  past  numerous  complaints  from  different  sources 
have  reached  the  Department  concerning  the  inferior  lasting  quality 
of  the  steel-wire  fencing  which  is  to  be  found  in  the  market  at  thf 
present  time.  Among  the  various  statements  of  fact  and  explani- 
tions  which  have  been  advanced,  whether  supported  by  sufficient 
evidence  or  not,  the  following  may  be  cited  to  show  the  necessity  for 
a  thorough  investigation  of  the  subject  in  all  its  bearings : 

(1)  That,  while  the  older  wire,  purchased  twenty  or  more  years  ago.  i« 
frequently  found  still  In  good  condition,  modern  wire  Roes  to  pieces  in  from  tw 
to  five  years. 

(2)  That  iron  wire  resists  oxidation  better,  and  therefore  is  more  durable 
than  steel  wire. 

(3)  That  the  entire  difficulty  lies  in  the  use  of  Bessemer  steel,  and  that  pod- 
died  iron  is  far  better  suited  to  the  purpose. 

(4)  That  heavier  weight  wire  was  used  in  the  older  product  and  heoce  its 
lasting  quality. 

(5)  That  the  trouble  is  wholly  caused  by  the  inferior  weight  and  quality  of 
the  modern  galvanized  coating,  and  that  the  character  of  the  metal  itself  bts 
nothing  to  do  with  it. 

(0)  That  in  order  to  cheapen  the  product  lead  and  other  adulterants  are 
added  to  the  zinc  spelter  bath  used  in  making  the  galvanized  coating,  and  tbit 
the  methods  in  use  at  present  are  in  general  inferior  to  the  older  methcxls. 

(7)  That  the  manufacturers  do  not  desire  to  make  a  resistant  wire,  but  pre- 
fer a  product  that  will  require  frequent  renewal. 
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(8)  Tbat  the  majority  of  farmere  ADd  other  cooauinerB  prefer  cheapness 
aiiy  otber  i.'uimlderutlou.  and  tbat  if  a  belter  pruduol  can  be  luanurnctureil  for 
a  bigber  prlre  tbere  will  be  little  or  no  market  for  It. 

(O)  Thnt  tbe  nbnie  itgltation  Ir  rldk-uloUM  iiud  uiiuefenHnr;.  an  better  wli 
In  now  l)elng  umniifnctnred  than  ever  before,  and  that  the  whole  trouble  lies 
the  (rreater  amount  of  eotil  tbat  Is  at  present  c-oDsuiued,  leading  to  an  Inereti 
of  corroding  gnnes  In  the  atmosphere. 

110)  That  the  mnnufacturera  are  aware  that  nil  in  not  right  and  are  aiixlouM 
to  (lo  nil  in  their  power  to  Improve  the  durability  of  their  prodnrt. 

While  some  of  these  claims  may  be  couKidered  extrenie,  they  also 
contain  much  that  is  true  and  worthy  of  careful  investigatiou.  At 
all  events,  a  very  larpre  amount  of  evidence  can  easily  be  obtained  to 
fhow  the  truth  of  the  original  contention  thai  the  older  iron  wire  is 
much  more  durable  than  modern  steel  wire. 

In  order  to  collect  all  the  information  possible,  a  circular  lett«r 
containing  a  number  of  questioni^  bearing  upon  the  subject  was  sent 
lo  the  leading  manufacturers  in  the  country.  Space  will  not  allow 
all  the  answers  obtained  to  be  published,  but  the  questions,  with  the 
answers  received  from  two  of  the  largei^t  miinufacturei-s  in  the 
country  there  designated  as  A  and  B),  are  inserted; 

(li  Ts  tbe  wire  mannfaetnred  by  yon  for  fencing  claused  as  Iron,  mild 
atcel.  or  Hleei? 

A.  Steel  and  mild  (eaft)  steel. 

H.  Our  fencing  wire  is  classed  as  wteel. 

(2)  In  rase  more  than  one  kind  or  brand  of  wire  la  mnnufactnred  by  yon, 
do  these  all  fall  Into  one  class  as  defined  in  question  1? 

A.  No.     Steel   prodnces  a   relatively  stiff  wire  of   hiBli  tensile  strength; 
njild  or  soft  steel  produces  softer  wire  of  less  tensile  stren^rth. 

B.  All  fence  wire  is  eiassed  aa  steel.    Telephone  wire  in  different  grades 
Is  classed  as  both  iron  and  steel. 

(3)  Do  you  classify  wire  as  Iron,  mild  steel,  or  steel,  according  to  the  original 
priieesH  of  manufacture,  or  accordiug  to  the  amount  and  condition  of  the  cnri>on 
c»nlent? 

A.  Accordiug  to  the  carbon  eonteut 

B.  \Vc  have  three  dassiliratlons.  and  these  are  based  mainly  according  to 
the  nuioiint  ami  condition  of  the  carimn  content. 

(4>  Wiiat  1b  the  original  prrw-ess  of  manufacture  of  tbe  metal  from  which' 
jour  wire  Is  drawn,  viz,  DesKeiuer,  open-hearth,  etc.? 

A.  Befisemer  and  oi*n-lieartii. 

B.  Steel.  Benaenier  or  open-beartb  Bessemer  equivalent :  B.  B.  Irott,  low 
carlioii  iipen-heiirth  Imsic  steel;  E.  B.  B.  Irou.  genuine  Bwedlab  chareoal 

(5)  What  system  of  auuealliig  do  you  follow? 

A.  Either  through  molten  lead  at  a  red  heiit  or  tbrougb  fire  brldi  tubes  at  a 
red  beat. 

B.  Fence  wire  is  annealed  by  the  lead  pmcess :   telephone  wire  is  anueaied 
by  the  tubular  furnace  process. 

(fl)  In  case  of  galvanised  wire  or  wire  otherwise  coated  with  n  metnilic  pro- 
tective coating,  what  method  of  pickling  is  followed?    If  un  acid  Is  iwed,  what 
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I  MufflHently  htik 


nicld,  And  of  whiit  Hli'cii^lliV     Ik  IIh-  wirv  tlioi'uiiKlil.v  wni«btHl  ntter  lenTiiit;  the 

Eurkling  huthv 

H        .4.   nlurlHtk'  Hci<l  is  tiHeil.  of  ii  slreiiKtU  e<i\ta\  tu   10°   BauinC-.     TIte  wirr  in 

B  tboroughly  wnnhed  lifter  Ipiiving  tbi-  iilcklliig  Iwtlj. 

H       B.  Muriatli^  iii-ld  118°)  Ih  iitted  for  pk'kllug,  wlik'li  Ik  uut  wasbed  off^  ilv 

■  wire  iiatweH  directly   liitn   the  zliic  batli.     The   uuriatk-   a<.-ld  Rohitloii  li 

■  Intended  to  act  ae  ii  soldering  Holutiou. 

I.     (T)  In  the  case  of  galriinlzed  wire,  what  metal  ur  mixture  of  uietals  In  xati 

Klo  prodiK.'e  tlie  proteetire  coating? 

E        A.  I'lire  coininerc'lal  zluc. 

V       B.  For  fence  wire,  prime  western  spelter  1r  used  ;  for  telephone  wlr«.  U(k- 

^  grade  spelter  made  fn>iu  |)ure  zinc  oxide. 

B.  <8)  What  weight  of  the  jirotectlve  coating  for  a  unit  weight  of  win^  do  yvi 

Etlm  to  rover  with? 

I         A.  i'rom  2i  to  3}  per  cent 

I  _       B.  Pence  wire,  80  to  00  pounds  at  zinc  per  1  ton  of  wire  r    leleptioiip  wi* 

I  140  to  150  pounds  of  zinc  per  1  ton  of  wire. 

■  (9)  At  what  temperature  <h  the  bntb  maintained  Id  which  the  galvanldnt 
■.ifprocess  is  carried  on  1 
I  A.  800°   to  850°  F. 

■  B.  The  temperature  of  the  zinc  bath  Is  maintained  i 
W"  point  to  keep  the  metnl  In  a  uniform  flowing  condition. 
I      (10)  la  It  your  opinion  that  Q  more  durable  and  resistant  wire  coald  Ix- 1 
w^actured  if  the  trade  coDditloua  permitted  a  reitsonably  higher  prlw  b 
R-«Bked  for  It? 
B         A.  We  manufacture  the  best  wiiv  wp  know  how  to  produce. 

■  B.  Yea. 
(11)  Would  you  he  willing  to  write  us  a  letter  containing  your  eiperlenn  n 

regard  to  the  accompiinylng  live  statements? 

I.  ThBt  modern  steel  wire  corrodes  more  rapidly  than  the  older  i«lr«  il 
was  found  In  the  market,  say,  from  teu  to  twenty  years  ago. 

II.  Tbut  this  older  wire  retains  Its  galvanized  corer  b«tter  tbao  the  id 
[irlre  now  produced. 

III.  That  the  galvanizing  processes  are  not  In  every  case  as  efficienl  iw  \ttt 
|-«Ould  be  made. 

IV.  That  the  degree  of  tension  under  which  the  wire  is  huog  mny  fant*  ■ 
I  effect  upon  the  life  of  the  protective  coating. 

I      V.  That  the  action  of  certain  ga.ses  lu  the  atmosphere  wlilch  result  (ruin  Ih 
B.tonsumptlou  of  coal  exerts  an  Influence  upon  the  durability  of  fence  wire. 
A.  We  submit  the  following  answers; 

I.  Modern  steel  wire  is  better  and  more  uniform,  and  cun  be  mnJe  me" 
uniformly  soft  to-day  than  it  could  be  made  teu  or  twenty  y«>r«  ifi 
We  are  unable  to  discover  that  steel  wire  corrodes  more  rapidly.  T* 
are  convinced,  however,  that  Iron  wire,  when  galvanized  with  zinc,  ri*!)" 
corrosion  more  perfectly  than  steel  wire. 

II.  The  fence  wire  we  are  making  to-day  Is  superior  to  thnt  made  Uii  »i 
twenty  years  ago.  The  spelter  Is  more  uniformly  npiilled  und  Utr  iwi- 
lug  heavier,  and,  as  we  are  ipuuufacturers  of  our  own  stteltcr,  lu  (|tMll(T 
is  maintained  more  uniform. 

III.  Our  galvanizing  processes  have  been  Improved  rn)m 
the  uniform  quality  of  the  wire  produced  Is  very  gomL 

IV.  In  our  opinion  the  tension  under  which  tiie  wire  is  hnug  bns  no  HtMt 
whatever  on  the  life  of  the  protective  coating. 

V.  Around  chemicnl  works,  wire  mills,  etc.,  where  acid  fumes  are  In  th'  ■'' 
and  are  absorlied  or  where  other  factories,  na  well  as  ratlronils.  «• 
located  which  contaminate  the  atmosphere  with  lar^e  iiunntliles  of  n*l 
smoke,  conditions  are  very  destnictlve  to  sine  covering.  This  _.  _ 
especlflliy  true  In  districts  where  fuel  containing  large  iK'n^eiitngM  d. 


Kulptiur  Is  used.    Tbia  pollution  or  tlic  HtiuoHiibere  to-dny  Is  mucb  u 
severe  on  siinc-i'oHted  wire  tlijiii  twenty  jenrs  ago. 
B.  We  will  be  very  glud  ludeed  to  tkw:M  the  t>ei>!irtmeut  of  Agrleulture  t 
any  way  potwlble.  ami  If  we  onn  sefTe  you,  eommauil  uw. 
(12)  Are  you  wlllli^  to  Bupply  the  Division  of  Tests  with  test  Kaui])les  of  yon 
rarioDK  brauds  of  wire? 
A  and  B.  Tea. 

It  will  be  se^ii  fi'oiii  the  above  that  while  one  of  thenc  coriespond- 
t'nt«  beliov&s  that  hin  conipauy  is  making  the  best  wife  possible,  the 
othiT  admits  that  better  wire  could  be  used  for  fencing  if  the  price 
pennilted.  There  iw  nii  qiie.stioii  but  that  the  higher-priced  wire  that 
ii>  manufactured  for  telegraphic  purposes  is  more  durable  than  th.at 
used  for  fencing,  and  the  reasons  for  this  will  be  developed  in  the 
course  of  this  paper. 

MAinrrACTTrRE  of  iron  and  steel. 

Before  the  farmer  or  any  other  user  of  steel  wire  can  intelligently 
consider  the  problem  of  the  corrosion  and  deterioration  of  iron  and 
steel  it  is  necessary  that  he  should  be  to  'iome  extent  familiar  with 
the  methods  of  manufaeture,  the  system  of  classification,  and  some 
of  ihi!  effeets  of  the  ordinary  impurities. 

Iron  as  it  is  manufactured  from  its  ores  is  never  pure,  nor  would 
perfectly  pnre  iron  be  suitable  for  the  various  purposes  for  which  the 
metal  is  used.  Iron  is  found  in  nature  combined  with  oxygen  in  the 
form  of  an  oxide,  in  which  it  oct-urs  in  great  reddish-brown  or  bluish 
rock-like  deposits  known  as  hematite  and  limonite.  There  are  sev- 
eral oxides  of  iron  which  differ  from  each  other  in  the  relative  amount 
of  oxygen  which  is  combined  with  the  iron.  The  ordinary  red  oxide 
which  forms  when  iron  rusts  is  essentially  the  same  oxide  that  occurs 
in  nature  a.s  hematite  ore, 

HOW  CAST  IRON  IS  PBODUOED. 

In  rusting,  n.xygen  iss  added  to  the  iron,  and  in  smelting  the 
ore,  oxygen  has  to  Ire  taken  away  from  the  iron.  To  do  this,  ore  is 
mixed  with  coke  and  limestone  and  heated  in  large  furnaces  so 
arranged  that  a  blast  of  hot  air  can  be  forced  in  through  suitable 
holes  near  the  bottom.  Air  (.■onsists  mainly  of  a  mixture  of  oxygen 
and  nitrogen  gases  and  at  the  high  temperature  of  the  blast  furnace 
a  grejit  many  thingh  happen.  Coke  is  almost  pure  carbon  and  when 
it  burns  in  the  furnace  it  not  only  combines  with  all  of  the  oxygen  of 
the  air  but  also  takes  away  all  of  the  oxygen  which  was  combined 
with  the  iron  in  the  ore,  pas.sing  out  of  the  stack  in  the  form  of 
gases.  The  metallic  iron  is  thus  set  free  in  a  liquid  or  molten  coQ- 
dition,  in  which  it  falls  to  the  bottom,  or  hearth,  of  ihe  furnact 

Now.  however,  we  come  to  an  important  point.     Carbon  is  voj 


jblublo  in  molten  iron,  and  as  moro  than  enough  carbon  to  conitiini- 
Irith  tho  oxygen  is  always  present  the  moltt'n  metal  is  realty  a  s«ln 
tion  of  carbon  in  iron.  This  simply  means  tliat  the  carbon  goes  inni 
the  iron  just  as  siigai-  or  salt  will  pass  into  water.  At  definite  timr= 
the  molten  metal  is  allowed  to  run  out  of  the  tap  hole  of  the  fiinincr 
into  a  series  of  sand  molds  which  is  known  as  the  pig  bed.  ThfR 
the  iron  cools  more  or  less  rapidly,  biit  as  it  cools  another  verj'  mi[mr 
tant  thing  happens — part  of  the  dissolved  carbon  crystjillizes  ool 
into  hard  crystals  of  solid  carbon  as  the  mass  takes  on  the  solid  caa- 
dition,  while  the  rest  of  the  carbon  remains  in  the  iron  and  dm*  not 
crystallize  ont.  The  carbon  which  does  not  crvstallize  out  is  ntm 
believed  to  be  in  part  combined  with  the  iron  and  in  part  held  m  ■ 
state  known  scientifically  as  "  solid  solution,"  but  by  the  iron  nit^lal- 
hirgist  it  is  spoken  of  as  *'  combined  carbon."  The  crystalline  carbuo 
i.s  far  more  like  blacJi  diamond  than  it  is  like  tlie  soft,  greasy  varirU 
of  carbon  known  as  graphite,  from  which  lend  pencils  are  made,  iiid 
yet  the  iron  metallurgist  has  come  to  speak  of  this  freu  carbon  in  \at 
metal  as  "  grapliitic" 

Resides  carbon,  the  molten  iron  either  dissolves  or  combines  with 
several  other  substances  that  are  of  the  very  greatest  iuipMrtance  id 
the  metjillurgy  of  iron.  These  are  sulphur,  phosphorus,  silicon,  and 
manganese.  All  these  so-calWl  elements  are  intntduced  into  the  fur- 
nace, not  necessarily  on  purpose,  but  as  impurities  in  the  ore.  wJra, 
and  linie-stone i  and.  while,  if  not  properly  controlled,  tbey  bectuw 
very  harmful,  some  of  them,  like  carbon  and  silicon,  are  afoHoliitelT 
news.s8ry  to  the  proper  working  of  the  iron. 

Pig  iron  is  the  crude  form  of  iron,  the  raw  material  for  the  numi- 
fpcUirv.  of  nil  Ihe  finished  grades  of  iron  and  st*el.  When  tdmplT 
melted  up  in  a  reheating  or  cupola  furniice  and  cast  into  shapes,  such 
as  car  wheels,  a  good  iron  may  have  the  following  analysis : 


MuDganeHe 0*6 

Phospliorua    .SB 

Sulphur .M 


Totnl   nirbon 3.50 

Grnpliltlc   earboa 2.90 

Coiahlaed   carbon .BO 

Sillron .70 

As  is  well  known,  cast  iron  can  not  be  forged  into  shapes 
drawn  into  wire,  on  accoimt  of  its  crystalline  granular  structure, 
order  to  render  iron  suitable  for  working  in  this  way,  it  muA 
changed  by  some  process  into  what  is  known  as  wrought  iron 
into  steel. 

We  are  now  in  a  position  to  consider  briefly  what  is  moan)  hj 
expression  (so  frequently  u.sed  in  relation  to  wire  problems)  such  M 
Uessemer  steel,  basic  openhearth  .sleel,  puddled  iron,  and  mild  tJ\i 
high-carbon  st«el.    In  the  simplest  language,  the  whole  proee^  of 
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converting  cast  iron  into  a  workable  metal,  by  whatever  name  it  r 
be  known,  consists  in  remelting  the  metal  in  the  presence  of  a  grea? 
excess  of  hot  air,  so  that  nearly  all,  though  usually  not  quite  all,  ot 
the  carbon  is  burned  away,  while  in  some  of  the  processes  t^rlain  of 
the  other  impurities  already  mentioned  are  more  or  less  completely 
removed, 

THE  BEBSEUEB  FBOOESS. 

The  Bessemer  process  is  thi>  gi-eiit  modem  method  for  converting 
iron  into  st«el,  and  on  account  of  its  simplicity  of  operation  and  thu 
large  amounts  of  metal  that  can  be  worked  at  each  charge,  it  has  not 
only  been  of  the  greatest  benefit  to  the  iron  industry,  but,  by  making 
steel  cheap,  has  produced  a  wonderful  effect  upon  the  progress  of 
civilization.  The  only  question  in  the  minds  of  thoughtful  metal- 
lurgists to-day  is  whether  it  has  not  been  overdone  and  whether, 
indeed,  it  is  best  suited  for  the  manufacture  of  metal  that  is  destined 
to  be  drawn  into  wire  or  rolled  into  thin  sheets.  An  expert  discus- 
sion of  this  question  will  be  found  in  the  Appendix  (pages  25-30). 

Descrilied  briefly,  the  Bessemer  i)rocess  consists  of  pouring  molten 
cast  iron  into  a  large  jiear-shaped  vessel  called  a  "  converter,"  fur- 
nished with  a  nund>er  of  small  holes  in  the  bottom  through  which  a 
blast  of  air  is  forced  under  high  pressure.  By  this  means  the  car- 
bon is  nearly  all  burned  out,  together  with  the  silicon.  The  iron, 
too.  is  slightly  burned,  and  after  the  blow  is  over  a  certain  amount 
of  manganese,  in  the  form  of  lumps  of  an  ulloy  or  combination  of 
manganese  and  iron  known  as  ferro-manganese,  is  thrown  into  the 
converter  before  the  metal  is  poured  into  the  molds  to  cool.  These 
cooled  blocks  of  steel  are  known  as  "  ingots."  This  addition  of  man- 
ganese is  a  very  important  point  in  the  metallurgy  of  steel,  and,  as 
we  shall  have  occasion  in  this  paper  to  return  to  it  freiiuently,  it  Is 
necessary  that  the  various  reasons  for  the  operation  should  be  under- 
stood. 

(1)  If  the  molten  metal  were  to  be  immediately  poured  after  the 
blow,  it  would  be  found  on  cooling  to  be  full  of  cavities  known  as 
"  blow  holes,"  caused  by  the  retention  in  the  metal  of  gases  from  the 
air  blast,  and  would  Ix'  quite  unfit  for  any  purpose  whatever.  For 
reasons  which  it  is  not  necessary  to  explain  here,  the  action  of  even  the 
small  amount  of  manganese  that  is  added  is  almost  magical  in  its 
effect.  The  burned  iron  is  again  reduced  or  deoxidized,  the  mass  of 
metal  becomes  more  perfectly  fluid,  the  gasas  escape,  and  the  metal 
pours  smoothly  and  evenly.  In  other  words,  the  manganese  acts  as  a 
so-called  "  flux." 

(2)  Just  as  small  quantities  of  carbon  dissolved  in  iron  change  and 
modify  its  properties,  so  small  quantities  of  other  substances  produce 

effects.    Manganese  is  suppased  to  dei-rease  the 
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breaking  up  as  the  metal  passes  hot  through  the  rolls  in  the  *Tod 
mills." 

It  is  now  apparent  that  manganese  plays  an  important  role  in  the 
Bessemer  process,  and,  in  fact,  Bessemer  steel  will  generally  be  found 
to  contain  anywhere  from  0.4  to  1  per  cent  of  manganese. 

BASIC  OFEN-HEABTH  PROCESS. 

Phosphorus  and  sulphur  both  have  a  deleterious  effect  upon  steel, 
reducing  the  ductility  and  making  the  metal  brittle.  In  a  process  like 
the  one  just  described,  it  is  necessary  to  specify  that  the  pig  iron  shall 
contain  below  a  certain  percentage  of  phosphorus.  Tliis  would,  of 
course,  exclude  much  of  the  pig  iron  that  is  manufactured,  as  phos- 
i:)horus  in  some  of  its  combinations  is  almost  always  found  in  iron  ore. 
By  making  the  lining  of  the  furnace  out  of  a  material  that  will  com- 
bine with  elements  like  phosphorus,  which  easily  combines  with 
oxygen  to  form  phosphoric  acid,  much  of  this  impurity  may  be  made 
to  combine  with  the  furnace  lining  and  to  remove  itself  from  the 
metal  by  entering  the  slag  floating  on  top  of  the  molten  mass.  With- 
out going  further  into  the  chemistry  of  the  subject,  this  is  all  that  is 
meant  by  basic  open-hearth  steel,  namely,  that  the  pig  iron  is  melted 
in  large  basin-shaped  furnaces  in  which  the  carbon  is  burned  out  by 
the  play  of  hot  air  over  the  surface  of  the  molten  mass,  while  at  thi» 
same  time  the  acid-forming  impurities,  such  as  phosphorus  and 
silicon,  are  absorbed  by  the  basic  lining  of  the  furnace,  which  is 
usually  made  of  a  rock  material  found  in  nature,  consisting  of  car 
bonate  of  lime  and  magnesia,  and  known  as  "  dolomite.""  Lime  or 
limestone  is  also  added  to  hasten  this  action  and  save  the  lining. 
With  the  exception  that  the  hot  air  is  not  blown  through  the  molten 
metal,  the  open-hearth  process  is  much  like  the  Bessemer.  At  the  end 
of  the  run  ferro-manganese  is  thrown  into  the  liquid  bath  of  metal 
to  flux  it.  This  is  done  sometimes  in  the  furnace  and  sometimes  in  a 
ladle  into  which  the  metal  is  tapped.  It  is  then  run  off  into  the  ingot 
molds  to  cool  in  the  usual  way.  It  will  be  noted  that  the  open-hearth 
})rocess  depends  essentially,  as  does  the  Bessemer,  upon  refluxing 
with  manganese. 

PUDDLED  IBON. 

It  only  remains  now  to  outline  briefly  the  older  puddling  method 
by  which  wrought  iron  was  made,  which  yielded  most  of  the  ex- 
tremely durable  wire  that  was  found  in  the  market  many  years  ago. 
^his  process  consists  essentially  of  heating  the  iron  in  flat-shaped 
imaces  to  a  more  or  less  fluid  or  pasty  condition  and  then  working 
over  and  over  in  the  presence  of  air  by  means  of  special  tools  known 
5  "  rabbles,"  in  the  hands  of  skilled  workmen.     By  this  means  the 


impurities  are  oxidized  and  burnt  off.  and  the  slag  or  cinder  which 
alwav'!^  forms  i^  worked  iuto  the  metal,  so  that  when  it  comes  to  be 
rolled  not  only  are  the  impiiritieii  very  evenly  distribiited  throughout 
the  mass,  but  it  possesses  the  structure  of  a  bundle  of  fiherti.  each  one 
of  which  is  coated  with  a  film  of  cinder,  which  protect>  it  in  very 
large  measure  fi'om  subsequent  rusting.  This  cinder  is  composed  of 
Dxide  of  iron  combined  with  silica,  which  comes  from  the  fire-clay 
lining  of  the  fnmace.  for  in  this  process  basic  Uniugs  are  iiol  used. 

In  the  minds  of  most  metallurgists  some  S4)rt  of  return  t<i  thLs  older 
method  would  be  the  best  solution  of  the  problem  of  the  manufac- 
ture of  wire  which  would  resist  oxidation,  but  the  trouble  lies  in  the 
impossibility  of  competing  with  the  price  of  met^l  manufactured  by 
the  more  economical  nuxlern  processes.  It  nmst  be  apparent  to  every- 
one that  the  high  price  of  labor  would  not  permit  hand-worked  metal 
to  compete  on  a  large  s(^-iile  with  that  produced  by  modern  methods. 
It  has,  however,  been  proposed  to  use  a  form  of  mechanical  puddling 
which  would  be  capable  of  treating  at  one  time  charges  of  metal  as 
large  as  those  used  in  the  Bessemer  process.  It  is  not  impos.sible  that 
eventually  this  will  furnish  a  sohition  of  the  difficulty. 

It  may  be  added  that  Swedish  charcoal  iron  is  a  modified  form 
of  wrought  iron,  in  which  the  impurities  run  very  low.  At  the  pres- 
ent time  no  charcoal  iron  is  manufactured  in  this  country  for  fence 
wire. 

MIU)  AND  HIOH-CABBOH  STEELS. 

As  has  already  been  pointed  out.  steel  is  to  l»e  considered  as  an 
alloy  or  solution  in  varying  proportions  of  carbon  in  iron.  It  may 
now  be  said  that  within  certain  limits  the  higher  the  carb<in  content 
the  harder  the  steel.  Mild  steel  is  that  in  which  the  carbon  rarely 
runs  above  0,1  to  0.2  per  cent,  while  in  hard  steel  the  carbon  may  run 
as  high  as  1  per  cent  or  even  higher. 

The  following  analyses  may  be  taken  as  fairly  typical  of  the  vari- 
ous kinds  of  metal  we  have  been  discussing,  although  these  figures 
may  of  course  vary  widely  with  the  different  degrees  of  hardne.^  that 
the  manufacturer  desires  to  obtain: 
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The  presence  of  these  various  impurities  complicates  the  difficulty 
in  tracing  the  trouble  to  any  one  element.  In  some  grades  of  wire 
it  is  said  to  be  a  positive  advantage  to  have  high  phosphorus  and 
silicon,  but  in  fence-wire  stock  these  elements  are  present  in  com- 
paratively small  quantity,  while  the  carbon  and  manganese  run  higt 
It  will  be  noticed  that  the  amount  of  impurities  in  the  Swedish  iron 
is  extremely  small. 

MAHVEACTTTSE  07  WIBE. 

Having  now  described  briefly  the  various  kinds  of  metal  used  in 
the  manufacture  of  wire,  it  will  be  necessary  to  explain  the  methods 
of  wire  making,  or  such  as  apply  to  the  sort  of  wire  that  is  used  for 
fencing. 

The  ingots  already  described,  after  cooling  in  the  molds,  are 
reheated  to  a  bright  red  heat,  rolled  down,  and  cut  into  lengths  of  a 
certain  shape  and  size,  known  as  "  billets.'*  Most  wire- fence  manu- 
facturers buy  either  their  wire  or  their  billets  from  the  steel  milk 
and  comparatively  few  make  their  own  steel.  The  horizontal  heavy 
wires*  of  a  woven  fence  are  usually  made  from  a  fairly  high-carbon 
hard  steel  in  order  to  attain  great  tensile  strength  or  resistance  lo 
breaking  under  strain.  The  vertical  or  tie  wires  must  of  course  bend 
easily  without  breaking,  and  they  are  made  from  a  mild  or  soft  steel, 
usually  Bessemer  metal.  All  metal  used  for  fence  wire  at  present 
made  in  this  country  is  classed  as  steel,  irrespective  of  the  percent- 
age of  carbon  or  whether  made  by  the  Bessemer  or  open-hearth 
process.  The  billets  are  rolled  hot  into  No.  5  gauge  wire  rod.  Thu? 
is  then  pickled  in  sulphuric  acid  until  clean,  then  soaked  in  hot  lime- 
water  to  remove  the  acid,  and  baked  for  about  half  a  day,  when  ii 
is  drawn  cold  through  dies  of  hard  steel  to  the  required  gauge, 
usually  No.  12.  The  lime  coating  on  the  wire  lubricates  it  and 
prevents  it  from  cutting  out  the  dies.  The  wire  is  now  ready  for 
galvanizing,  which  consists  of  running  it  through  brick  tubes  or  oven? 
which  are  heated  by  coal  or  gas,  where  the  process  of  annealing  or 
softening  takes  place.  When  the  wire  is  cool  enough  it  enters  a  bath 
of  acid,  which  cleans  it  and  removes  any  scales  that  may  have  formed 
during  the  process  of  annealing.  This  so-called  "  pickle  "  consists 
of  diluted  muriatic  acid  and  is  a  necessary  treatment,  as  the  wire 
would  not  take  the  zinc  unless  it  had  first  been  through  the  acid 
bath.  The  question  as  to  whether  the  acid  should  be  washed  from 
the  wire  before  it  enters  the  zinc  bath  is  important  and  manufa^ 
turers  seem  to  differ  in  their  practice.  It  is  by  no  means  certain 
that  acid  included  in  the  zinc  and  under  it  will  not  tend  to  corrode 
the  metal  rapidly.     Some  sort  of  chloride  is  undoubtedly  neoessarr 
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to  make  the  iron  take  the  zinc,  but  it  is  natural  to  suppose  that  I 
presence  of  actual  acid  should  be  avoided. 

The  wire  ia  next  run  int«  a  vessel  about  16  feet  long  containing 
melted  zinc.  As  the  wire  emerges  from  the  zinc  bath  it  is  run  through 
usbestos  wipers,  which  wipe  off  nearly  all  of  the  zinc  and  luavu  a 
smootli  coating,  which  amounts  usually  to  about  1  to  1^  per  cent  of  the 
wii-e.  The  discus.sion  of  the  method  of  galvanizing  will  be  reserved 
for  a  separate  section;  it  is  sufiicient  to  point  out  at  this  place  that 
the  coating  of  zinc  furnished  by  this  single  process  is  very  thin,  and 
therefore  presumably  more  perishable  than  a  thicker  coating  would 
be.  After  the  wire  is  galvanized,  if  a  woven-wire  fence  is  to  be  made, 
it  goes  to  the  weaving  room,  where  the  finished  product  is  turned  out. 
In  some  cases,  especially  in  the  manufacture  of  fine  wire  fencing, 
such  as  poultry  mesh,  the  galvanizing  is  done  after  the  weaving. 

nfYESTIOATIOH  OF  THE  CAUSES  07  FENCX-WIRE  GOKROSION. 

Having  now  followed  the  processes  of  the  manufacture  of  steel-wire 
fencing  from  the  ore  to  the  finished  product,  we  are  in  a  position  to 
consider  intelligently  the  information  that  has  been  obtained  by 
means  of  a  rather  long  and  detailed  investigation. 

EXAUINATION'  OF  SAUFLES  OF  WIRE. 

Evidently  the  first  thing  to  be  done  was  to  prove  beyond  all  doubt 
that  the  older  wire,  as  claimed,  did  outlast  modern  steel  wire:  and 
secondly,  to  determine,  if  possible,  the  reason  for  thi.i.  A  large  num- 
ber of  letters  were  received  from  all  over  the  coimtry  in  response  to 
official  inquiry,  and  all  pointed  in  the  same  direction.  As  far  as 
human  testimony  is  capable  of  ejftablishing  a  fact,  there  need  be  not 
the  slightest  question  that  modern  steel  does  not  serve  the  purpose 
as  well  as  the  older  metal  manufactured  twenty  or  more  years  ago. 

A  great  number  of  samples  of  wire  were  sent  to  the  Division  of 
Tests,  and  a  series  of  analyses  were  made  to  see  whether  chemical 
analysis  would  throw  any  light  upon  the  subject.  In  a  paiier  of  this 
kind  it  is  not  desirable  to  go  too  deeply  into  scientific  and  technical 
details,  and  therefore  no  tabulated  results  of  analyses  will  be  given. 
It  is  sufficient  for  our  present  purpose  to  state  that  it  soon  became 
noticeable  that  the  majority  of  the  old  wires  sent  in  which  were  in 
good  condition  were  either  free  from  manganese  or  contained  only 
very  small  amounts — O.li  per  cent  or  under  of  this  metal.  It  is  true 
that  many  of  the  good  wires  ran  as  high  as  0.5  per  cent  and  even 
higher  in  manganese,  but  the  fact  was  nevertheless  noticeable  that 
the  bad  wires,  with  very  few  exceptions,  contained  manganese,  while 
the  good  wires  were  frequently  if  not  always  free  from  it 


ITAIffOAHESi;  CONTEST  OF  STEEL  Jl8  AFFBOTINO  <HCIDAII0S. 

The  rt'siilts  of  thest?  proliniiiiarv  experiments  pointed  undoubtedlj 
to  maiigfinefie  as  having  something  to  do  with  (he  matter.  The  grot 
difficulty  was  in  explaining  the  ex<;eptions.  After  »  great  ileal  of 
experimental  work  hud  been  done  in  the  chemical  laboratory.  Iiow- 
fver,  one  possible  explanation  appeared  that  might  account  for  tht 
facta  obtained.  Manganese  dissolved  in  iron  up  to  a  certain  per 
eenlage  is  known  In  increase  the  electric  re.sistance  of  (he  ruriiL 
This  means  that  iron  wire  containing  manganese  will  resist  the  pis- 
sage  of  electricity  through  it  to  a  greater  extent  (ban  a  wire  tint 
contains  little  or  no  manganese.  In  case  the  manganese  vr^rv  not 
dissolved  or  mixed  with  perfect  uniformity  throughout  the  iron, 
electrical  curi-ents  might  be  generated  in  the  wire  when  we(.  whirii 
would  lead  to  rapid  corrosion,  as  will  be  explained  later.  In  oriler 
to  get  a  practical  opinion  as  to  whether  manganesi-  was  thouglit  w 
have  any(hing  to  do  with  the  lasting  quality  of  steel,  the  presiiltnt 
and  general  manager  of  a  company  which  is  an  euoruiuus  cxtnsinntf 
of  wire  was  appealed  to,  with  the  result  that  the  following:  opiniiw 
which  had  been  formed  as  the  result  of  practical  experioiiw  mat 
received: 
I  I.  Bessemer  or  mild  steel  wire  will  rust  or  deleriora(«  much  tnm 
■jfBpidly  than  iron  wire,  in  all  probability  three  times  as  rapidl,v, 
ultbongh  this  is  only  an  approximation. 

II.  The  more  mauganest!  there  is  preseijt  the  shortiT  will  iv  (tw 
life  (if  the  metal. 

III.  In  .soft  steel  the  manganese  will  reduce  the  conductivity  of 
the  wire  fully  50  per  cent  l>eIow  the  conductivity  of  wire  cont«iDitt{ 
only  a  trace  of  manganese. 

It  seemed  from  this  that,  liefore  the  laboratory  inrestigution  itB<ti- 
tuted  by  the  Department  of  Agiicultui-e  had  been  niiide.  prai-liol 
exjierience  had  indicated  that  mangane.sc  was  at  the  bottom  of  tb* 
trouble.  In  order  to  show  that  there  wa.s  still  more  HUthonlaliti 
evidence  pointing  in  the  same  direction,  it  will  be  necessary  to  quulf 
from  a  paper,  by  Mr.  James  P.  Roe,  on  the  "  Manufacture  and  dwr- 
acteristics  of  wrought  (puddled)  imn,"  which  was  presented  befoit 
the  Washington  meeting  of  the  American  Institute  of  Mining  Eiip- 
neers  in  May,  1905.     The  author  says: 

I'bnt  wruuglit  iron  rejilats  oxidutloii  better  tlinn  sleel  I?  bei-ouilag  ilie 
0[]inioD  of  those  who  liuve  Ktudlwl  the  iiiiwtlou  under  actinil  worklnt: 
Hoii-i.  The  difference  is  Uiitunilly  nnn'e  miimrent  In  thin  otijecrs,  sucb 
ragnteil  roof  sheeting.  Hn  plate  for  roofing,  aiid  llje  like;  biit  Its  Infli 
Hie  same  regardtesn  of  mofw.  The  differeuoe  lu  the  life  "f  lltrbi  ftn-tfoM 
about  lie  fi  to  1  In  fnvor  of  pnddled  Iron. 

The  Mphiuotlon  of  this  i-ealatunce  to  oxlilutlou  Id  twofold : 

(1)  The  I'inder.  u  ferrotiw  Iron  sUU'ilIv  i'[iveUi|UiiB  eiii-h  fll>er.  Is  maoli 


at«d  by  rolllt^.  and  In  that  condition  is  elastic.  A  piece  of  Iron  fresb  rrom  tlM  ] 
rolls  Ib  mvered  with  relatively  tliick  scale,  which  will  readily  crack  off  t 
lar^re  pxlent.  exponing  a  snrtnce  of  Iron  fibers  with  Its  Interrenlng  cinder.  1 
TheBC  fibers  OKldtne  somewhat  rapidly,  leaving  a  finely  cormgnted  Hurface  of  1 
cinder,  which  realiits  further  atmospheric  nctloii.  as  may  he  seen  In  heapn  nf  T 
scorlie  from  old  hearths  believed  to  date  from  before  the  Christian  era.  Being  J 
elastic,  it  resists  for  considerable  though  varying  |)crlods :  bnt  eventually  tt  ] 
cracks  off  under  vibration,  expansion  and  contraction,  or  ineclmnlcal  wear. 
The  cycle  Is  then  repeated,  and  so  on. 

(2>  Pnddled  Iron  is  n  mechanical  combination  of  two  KnbRlances.  Iron  and 
cinder,  which  offer  differing  resistances  to  such  pressure  as  that  of  rolls  or  ham- 
mers. The  result  Is  a  roagb  surface,  which  forms  a  more  lasting  bond  with 
any  protecting  agent,  such  as  tin  or  piiiiit.  tbuu  the  smooth  surface  of  steel, 
which  docs  not  aid  in  any  way  the  iidliesive  rjuu lilies  of  the  protei;tlng  agent. 

In  connection  with  the  question  of  oxidation  I  may  instance  the  eiiwrlence 
o(  a  large  tut>e  works  carrying  a  conKldernble  stock  Of  iron  tubes  and  accus- 
tomed t"  taltp  froni  iind  add  to  the  top  of  the  stoct  pile  without  regard  to  the 
tubes  Id  Its  lower  part,  knowing  that  these,  when  nltimately  reucbed.  would  be 
found  to  he  corroded  uniformly  over  their  whole  surface,  bnt  could  be  rerolled 
to  a  lighter  gauge,  producing  perfect  tubes.  After  beginning  to  make  steel 
tubes  they  followed  the  same  practice :  but  these  tubes  were  found,  after 
rerolling,  to  be  jiltted  through,  and  therefore  valueless. 

I  am  Indebted  to  Do<'tor  Rsymond.  secretary  of  the  Institute,  for  the  sug- 
sestton  contained  !n  the  followlns  communication  ; 

In  preparing  .vour  paper  for  the  press  T  notice  that  you  have  omltte<l  to  men- 
tion, In  conuecdou  with  the  questlou  of  the  more  rapid  oxidation  of  soft  steel,  k 
ctKnilcal  reason,  namely,  the  presence  of  mangtinese  In  the  metal.  Many  yeare 
ago,  as  iflusulting  engineer  of  the  llmi  of  Cooper.  Hewitt  &  Co..  I  approyed  the 
substitution  of  low-cartmn  steel  for  wrought  Iron  fur  t-ertaln  articles  of  manufac- 
ture. The  immediate  result  was  complaint  from  both  consumers  and  selling 
agents  that  these  articles  nisted  so  soon  as  to  loiik  old.  even  upon  delivery.  A 
fnrnfnl  inrestigntion.  conducted  for  the  firm  by  the  late  £>r.  T.  M.  Drown, 
located  the  source  of  this  trouble  In  the  majogaoese  of  the  low  steel,  or  "  Ingot  , 
iron."  In  that  particular  case  the  rapid  surface  corrosion  probably  did  not 
Rffe«t  the  real  nsefulnc^s  of  Ihe  articles.  But  it  may  easily  he  inferred  tbiit 
when  a  coating  of  tin.  zinc,  or  palut  la  applied  to  a  sheet  of  metal  a  very  slight  ' 
extra  liability  to  ojtldntlon  in  that  metal  may  set  up  a  series  of  chemical  and  i 
galvanic  reactions  of  destructive  character.  ' 

I  huTe  hud  rcL-ent  occasion  to  realize  witli  surprise  and  consternation  the 
lmj>eratU-e  necessity  of  fre<|uent  repairs  to  roofs,  pipes,  etc.,  of  tinned  or  gal- 
vanized Iron.  My  trusted  mechanic  declares  that  all  his  customers  are  similarly 
affected,  and  protests  that  be  can  uo  longer  obtalu  anywhere  materials  of  this 
class  as  durable  as  they  used  to  be.  He  thinks  that  something  Is  the  matter 
t  with  the  processes  of  coating  with  tin  or  sine;  hot  I  shrewdly  suspect  that  the 
trouble  lies  in  the  manganese  of  the  metal  coated  and  In  the  series  of  reactions 
'   which  its  easy  oxlihitlou  inltlatex. 

It  seems  to  me  that  the  "  pitting  "  of  steel  to  which  you  refer  la  directly  dne    | 
to  manganese. 

As  a  final  bit  of  evidence  a  quotation  from  a  letter  will  be  incliitjed 
which  was  received  from  Henry  M.  Howe,  an  experienced  inetal- 
Jurgist,  and  the  author  of  several  well-knu»ii  books  on  iron  and  sleel; 
Cuder  certain  condltlous^for  instance,  in  the  case  of  boiler  tubes — ^tbere 
appears  to  be  Ilttie  doubt  that  Besnemer  steel  of  quality  very  similar  to  that 
wfalch  Is  rolled  out  for  wire  appiirently  does  nist  more  easily  than  wrought  Iroa  J 
sQltsble  for  such  wlra    Three  reasons  may  be  assigned: 


I 
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•  (1)  The  wrought  Iron  contnluB  a  aniall  Quantity  of  elag  or  cinder  Uiranghlt 
Wblfh  may  iiieclutuicaUy  protect  tlie  Iron  from  corroRton,  tli#  lUieetH  ot  rtida 
RctfiiK  like  so  iiincb  paint  to  keep  the  atmonpherlc  oxygen  swny. 

(2)  In  order  to  make  thia  steel  very  aott,  80  that  It  will  draw  easily,  ii  It 
lilkely  to  I'ontalu  a  qnantlty  of  blowholes,  which  furiD  centc'ra  rrcni  whloh  nii41i( 
l^teelna. 

(3)  The  ateel  contains  much  more  niangancne  lliiin  wrought  Iron  iloes.  ud 
■:  uinnganetie  may  not  atwnytt  he  distributed  with  H)>solnte  iinltnniiliT. 
erever  thero  1b  the  least  lack  of  nnlforDilty  there  is  a  dlffereiirp  of  iwMiliil 

M'tilch  luay  lend  to  rusting. 

With   this  evideiu'«  we  may  rest   the  case  and   safely   accept,  i 
KiHt  for  the  time  being,  the  following  two  points: 

( 1 )  That  modern  Bessemer  and  open-hearth  steel  riist-s  mnch  morr 
rapidly  than  iron  wire. 

(2)  That  manganese,  especially  if  it  is  unevenly  distributed  intb 
steel,  is  at  least  in  part  the  tiaiise  of  the  trouble.  ■ 

I  ELEOTBOLTSIS  AHS  ITS  EFFECTS  ON  WTRB.  ■ 

In  order  to  pursue  the.  inquiry  further  it  will  be  necessary  to  tAor 
just  how  the  manganese  can  have  the  bad  effect  that  it  does,  Nearif 
everybody  has  probably  heard  at  some  time  that  steel  pipes  and 
conduits  are  liable  to  corroHion.  owing  to  electrolysis  or  galvtoic 
action.  As  a  word  this  may  lie  satisfactory,  but  unleiss  the  elid 
character  of  the  action  which  it  describes  is  understood  it  is  a  irtj 
unsatisfactory  explanation.  If  this  paper  were  to  .';tini  up  the  whoh 
investigation  by  saying  there  is  ivason  to  lielieve  that  the  cau*  nf 
the  rapid  deterioration  of  steel  fence  wire  has  been  traced  to  el^rtrol 
yais  induced  by  unequal  distribution  of  manganese  or  other  impun- 
ties,  perhaps  some  readers  might  justly  complain  of  being  little  wi«t 
than  before.  It  is  necessary,  therefore,  to  define  as  simply  as  poaoWt 
."electrolysis,"  "difference  of  potential,"  and  several  other  lenx 
which  will  be  used  in  this  discussion  before  proceeding  further. 
If  we  wish  to  generate  in  a  house  small  currents  of  electricity  w^ 
f,irhich  to  ring  an  electric  bell  it  is  necessary  to  purchase  or 
rfiiniple  form  of  electrical  cell  or  battery.  Reiiuced  to  its 
IteJ-ms,  this  usually  consists  of  a  strip  of  zinc  and  a  strip  of  some 
metal  immersed  in  a  more  or  less  dilute  solution  of  some  salt.  (Vo- 
(lon  table  salt  would  do,  but  for  special  rca.sons  some  other  selohli 
rsBlt.  like  chloride  of  ammonia,  is  usually  selected.  If  now  by  toNU 
of  a  wire  or  other  metallic  conductor  the  zinc  strip  is  conneciwi  will 
^  the  other  metal,  an  electric  current  Hows  through  the  circuit.  WUa- 
B  ever  this  is  able  to  happen,  we  .say  that  there  is  a  differemnt  of  pota- 
■  tial  between  the  zinc  and  the  other  metal.  In  general,  whenever  a  Si- 
W  feronce  of  potential  is  established  between  two  points  in  h  uu-tillK 
^^   conductor  or  circuit  n  current  of  electricity  will  flow.     If 
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of  the  battery  referred  to,  the  ciiri-ent  is  allowed  to  flow  thi-otigh  an 
especially  constructed  electro-mag^iet.  it  ran  be  caused  to  ring  a  belL 
In  the  same  way  if  the  current  were  strong  enough  it  could  be  used 
to  saw  wood  or  to  run  a  street  car.  In  other  words,  electric  ciirrenta, 
however  small,  represent  energy  and  can  be  made  Ut  do  work. 

There  is  a  great  and  well-known  law  of  nature  which  tells  us 
that  it  is  impossible  to  get  something  for  nothing.  If  work  is  iH'ing 
done  in  one  place,  something  is  being,  so  to  speak,  undone  in  another 
place  to  balance  it  exactly.  Every  person  who  climbs  upon  a  street 
car  pays  a  fare  which  represents,  at  least  in  some  degree,  the  cost  of 
the  coal  or  carbon  which  has  to  be  burned  (oxidized)  at  the  power 
house  in  order  to  move  him.  Every  time  the  bell  rings  in  the  house 
the  zinc  in  the  battery  is  corroded  or  oxidized  or  burned  up  to  rep- 
resent the  work  done.  Whenever,  through  the  agency  of  a  liquid 
conductor  like  a  salt  solution,  a  current  of  electricity  moves  in  a 
circuit,  this  is  known  as  electrolysis.  Whenever  electrolysis  goes  on, 
some  chemical  reaction  takes  place,  which,  for  all  practical  purposes, 
can  be  likened  to  the  oxidation  or  burning  of  some  metal.  If  a 
batteiy  wei*  to  be  made,  as  could  easily  be  done,  in  which  iron  took 
the  place  of  zinc,  then  iron  would  be  oxidized  instead  of  T,mc.  If  two 
pieces  of  iron  of  different  chemical  analysis — that  is  to  say,  containing 
different  amounts  of  impurities — are  dipped  into  a  dilute  solution  of 
salt  and  the  ends  connected,  it  will  be  found  that  a  difference  of 
potential  exists,  an  electrical  current  will  flow,  and,  if  continued,  at 
Icjist  one  of  tlie  iron  piece-s  will  be  destroyed  by  oxidation.  With  thia 
tdmplc  explanation  of  electrolysis  in  mind  we  may  return  to  the  con- 
sideration of  the  oxidation  of  iron  and  steel. 

The  tendency  of  iron  and  steel  to  rust  or  oxidize  is  a  characteristic 
of  the  metal  itself,  independent  of  the  presence  of  any  impurities  it 
may  contain.  No  iron  has  ever  been  or  ever  could  be  manufactured 
that  would  not  rust  in  moist  air,  unless  it  were  protected  by  some  sort 
of  covering.  There  is.  however,  a  very  great  variability  in  the  way 
different  irons  rust.  One  will  cover  itself  over  with  a  superficial 
layer  of  oxide,  which  will  then  act  as  a  coating  protecting  the  metal 
for  many  years,  while  another  will  pit  so  badly  that  the  corrosion 
eats  to  the  heart  of  the  metal  in  a  short  time.  Samples  of  wrought- 
iron  cut  nails  that  had  been  exposed  to  the  weather  for  forty  years 
were  sent  to  Ihe  lalwratory  and  found  to  be  in  as  good  condition  as 
the  day  they  were  bought,  while  samples  of  steel  wire  4  years  old, 
■whicli  were  originally  galvanized,  have  been  received  which  wera 
pitted  to  the  breaking  point.  Our  problem,  therefore,  is  not  to  find 
a  kind  of  iron  that  will  not  rust,  hut  to  determine  Ihe  causes  which 
lead  to  the  kind  of  rusting  which  makes  wire  short-lived,  whether  it 
is  furnished  with  a  protective  coating  or  not;  and  further  than  thii 
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to  see  if  there  in  not  some  way  ii]  which  we  m&y  eventually  Iff  iii  i 
po»itioti  to  insist  upon  specificiitions  for  steel  wirp  that  will  hv  m- 
son  ably  resiwtant. 

Wii-e  ihBt  it*  hung  iii  the  field  is  in  just  tiie  coiidition  to  suffer  fran 
e  lee  truly  Hih  if  the  metal  is  not  perfectly  homogeneous  iii  stnirtiire; 
that  in  to  liay,  if  the  manganese  and  othei'  impurities  are  not  perfecUv 
distributed  throughout  the  metal.  All  rain  water  coiituinN  mim!! 
amount.s  of  salts  dissolved  from  the  duHt  in  the  air.  and  is  tJiereforoi 
conductor  of  electricity.  Water  collected  during  a  thunder  .-ihowM  » 
particularly  rich  in  substanceH  that  conduct  electricity,  an  (he  s\)»A- 
ing  of  the  lightning  through  moist  air  forms  small  quantitie;-  o( 
nitric  acid,  and  acids  conduct  electrical  current-s  even  better  than  ^It 
solutions.  A  moments  thought  will  show  that  under  the  i-ondilians 
cited  we  have  all  the  elements  present  to  cause  electrolysis  to  uk* 
place.  Differences  of  potential  will  occur  in  the  wire,  I<tcai  cirt-iiils 
will  be  established  throug^i  the  Avires  or  tlirough  the  wires  ud 
ground,  and  currents  will  flow.  Just  as  in  the  case  of  the  bell  lut- 
tery,  these  currents  can  only  be  generated  at  the  expense  of  mum- 
thing,  and  in  this  case  it  is  the  iron  if  it  is  not  the  ziuo  of  the  galvin- 
ized  covering.  This  explanation  is  capable  of  accounting  f<ir  d» 
deep  pitting  observed  in  the  corrosion  of  many  wires,  this  pitting 
being  characteristic  of  electrolytic  action.  It  also  accoiuits  for  iht 
much  more  rapid  corrosion  of  wire  near  the  .seashore,  a^  the  rain 
water  in  such  a  locality  contains  more  salt  and  thus  this  actiou  li 
hastened. 

If  manganese  is  unevenly  distributed  in  the  metal,  why,  it  may  b« 
tt.'iked,  have  chemists  generally  failed  to  notice  the  fact  in  the  cour* 
of  large  numbers  of  duplicate  analyses  that  have  so  frequently  beeo 
made!  The  answer  to  this  question  lies  in  the  fact  that  such  M- 
tremely  small  differences  in  the  chemical  composition  as  might 
escape  detection  in  ordinary  chemical  analysis  are  still  suffict« 
large  to  account  for  slight  differences  of  electrical  potential. 
almost  impossible  to  select  two  steel  needles  from  the  same  paci 
which,  if  tested  against  one  another  with  sufficiently  delicate  electi 
measuring  instruments,  will  not  show  a  difference,  even  though 
chemical  composition  appears  to  be  practically  the  same.  M« 
liirgists  claim  that  even  when  a  molten  bath  of  metal  is  ver 
mixed  in  the  beginning  the  cooled  ingot  made  from  thia  metal 
show  a  certain  amount  of  unevenness,  owing  to  what  is  techni 
loiown  as  "  segregation,"  which  takes  place  while  the  ingot  is  i-ool 
A  recent  investigator  has  claimed  that  manganese  segregates 
less  than  some  of  the  other  impurities,  notably  sulphur  ami  pEl 
phorus.  So  little  is  definitely  known  about  this  subject  as  yet, 
ever,  that  more  experimental  evidence  is  necessary. 


I     aver,  t 


21 

AJthough  it  is  probable  that  the  effects  of  electrolysis  in  a  fence 
rire  are  extremely  small,  it  must  be  remembered  that  they  are  con- 
inually  going  on  whenever  the  wire  is  wet.  While  it  is  true  that 
uddled  iron  is  in  large  measure  protected  from  corrosion  by  the 
r^sence  in  its  fibres  of  mill  cinder,  this  has  nothing  to  do  with  the 
act  that  in  almost  all  modern  steel  woven- wire  fences  some  wires  will 
e  found  to  far  outlast  others,  independent  of  the  original  weight 
f  the  galvanized  covering  which  they  carry.  If  in  woven  wire 
Biice  all  the  wires  would  last  as  well  as  the  l>est  ones  do,  there  would 
ave  been  no  complaints,  and  this  investigation  would  never  have 
•ecome  necessary.  It  is  just  this  point  of  unevenness  of  lasting 
uality  in  wires  from  successive  heats  in  the  same  mill,  which  have 
practically  the  same  chemical  composition,  that  is  hard  to  exphiin 
ly  any  theory  but  that  of  galvanic  or  electrolytic  action.  The  manu- 
acturers  have  believed  that  the  whole  trouble  was  in  the  unevenness 
n  the  weight  of  zinc  covering  that  was  put  on  the  wire,  but  exp<»ri- 
nent  and  observations  show  that  this  is  not  so.  Some  wires  will  go  to 
pieces  before  others,  although  there  is  no  discernible  difference  eitlier 
n  the  weight  or  quality  of  the  zinc  covering.  In  one  fenco  wliich 
[las  been  under  observation  for  four  years  one  wire  was  in  perfect 
condition,  although  it  carried  a  light  covering  of  zinc,  whil(»  the 
wire  next  to  it  was  badly  rusted  from  end  to  end.  Careful  chemical 
analyses  were  made  of  these  two  wires,  and,  in  order  to  check  the 
results  secured,  samples  were  K<»nt  to  one*  of  the  most  eminent  iron 
chemists  in  the  country.    This  chemist  reported  as  follows: 

We  have  exaiuined  these  Huiiir)leK,  findluf?  uh  foHuwK : 

CkiiMtitaentfi.  JGcxjd  wim.  Bud  wire. 

,  Pfrrrent.  Pt  r  rent. 

>rbcm i  0.17  0.17 

jIfUigaiieee .lA  .68 

<AoK>honi8 I  .(M8  .<IB6 

-^ioon '  .070  .080 

"Salphur J  .069  .088 

You  will  note  that,  ho  far  as  these  two  BJiinplcM^  j;o,  there  is  very  little  illffereiK'e 
'o  the  wire,  and  practicaUy  no  explanation  <*hcuilcaUy  as  to  why  one  should  be 
SOod  and  the  other  bad.  They  might  almost  be  from  oonsecative  heats  from  the 
^me  Bessemer  converter;  I  do  not  think  they  are  from  the  same  heat.  Not- 
^ItbfltandiuK  this  Kiniilarlty  of  analysis  of  tlie  samples  which  we  have  exam- 
^ed,  it  is  more  than  probable  that  there  may  be  quite  une<iual  distribution  of 
^e  manganese  in  the  two  naniples. 

It  would  seem  that  the  easiest  way  to  prove  once  and  for  all 
Whether  unequal  distribution  of  the  impurities  is  at  the  bottom  of  the 
double  would  be  to  make  a  great  number  of  analyses  of  samples 
^ken  from  different  parts  of  just  such  wires  as  these.  Unfortu- 
nately, however,  the  slight  but  unavoidable  errors  of  chemical  analy- 
S.S  are  apt  to  be  as  large,  if  not  larger,  than  the  sli^t  differenov 
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are  trying  to  detect.  It  is  also  probable  that  the  problem  is  compli- 
cated by  the  variation  of  more  than  one  element.  For  instance,  the 
combination  of  manganese  and  sulphur  is  kno¥ni  to  show  a  larger 
difference  of  potential  to  iron  than  manganese  alone.  It  would  he 
natural  to  suppose  that  the  easiest  way  to  correct  the  trouble  would 
be  to  cut  down,  in  the  process  of  manufacture,  as  much  as  possible 
the  impurities  that  are  present,  but  the  difficulties  in  the  way  of  doing 
this  will  now  be  understood.  | 

Leaving  the  subject  of  laboratory  investigations,  we  may  now  turn 
to  the  result  of  observation  in  the  field.  Almost  everyone  who  has 
taken  the  pains  carefully  to  inspect  woven-wire  fence  as  it  is  exposed 
to  the  weather  on  the  farm  has  observed  that  some  of  the  wires 
go  to  pieces  much  more  rapidly  than  others.  The  bottom  wires 
lying  close  to  the  ground,  which  are  kept  wet  in  sununer  by  the 
gn>wth  of  weeds  and  grass  and  in  winter  by  melting  snow,  are  natu-  I 
rally  the  ones  which  we  should  expect  to  rust  most  quickly.  As  i 
matter  of  fact,  however,  they  almost  never  do  so,  but  on  the  contrary 
are  far  more  lasting  than  the  wires  farther  removed  from  the  ground. 
This  observation  has  been  substantiated  by  a  large  number  of  com- 
petent observers.  Furthermore,  wires  that  are  stapled  to  living  tr«s 
will  almost  invariably  be  preserved  to  some  extent  in  the  immediate 
neighborhcKxl  of  the  point  of  contact.  One  explanation  that  has 
been  offered  for  these  undoubted  facts  is  that  a  certain  protectioa 
fn>in  wind  and  weather  is  furnished  by  the  growth  about  the  wires, 
but  this  explanation  is  far  from  satisfactorv.  One  would  not  seek 
to  [>reserve  iron  from  rust  or  zinc  from  corrosion  by  laying  the* 
metals  away  in  wet  snow  or  weeds.  If,  however,  electrolysis  takes 
place,  and  if  the  action  can  be  diminished  by  keeping  the  wires 
eltvtricnilly  neutral  through  frequent  connections  to  the  earth,  or 
thn>uorh  fnH|uent  short  circuits,  we  should  then  expect  that  wire^ 
wliioh  were  kept  along  their  whole  length  in  constant  contact  with 
the  earth  would,  in  the  long  run,  show  greater  lasting  quality.  Ex 
I>eriments  are  at  present  being  made  to  test  the  effect  of  earthing  the 
feiKv  l>y  frei|uent  connection  to  the  ground.     It  is  not  easy  to  carry 

iiatlm^  amUt''''  ''^  ^*'^''  ^^^^^^^'  technical  subject  in  a  paper  of  thk 

*^tust  be  left  for  future  presentation  elsewhere. 

THK  P&0CES8  OF  GALYAHIZIHG  WOLS. 

rc>i%tiu»»  of  i^iix    \  pix)tective  effect  of  covering  wire  with  a 

ni.4 V  K^  asked'. W  ^^'''  P^^rp^>^ly  put  off  up  to  this  point.  Why, it 
i^i  to  U^  wvtnvd  -^  quality  of  the  steel  make  any  difference,  if  i^ 
skamiple.  It  is^xt^^^^^^  *  protective  coating  of  zinc?  The  answer  i 
r^t  or  sutRtue  lT*^^*^*y  unlikely  that  any  coating  is  sufficiently  water 
*^  ^  v^lastic  not  to  develop  numerous  cracks  and  open 


faigs  through  which  water  cau  art  and  electrolysis  begin.  Once 
begun,  the  electrolj'tic  action  corrodes  zinc  even  more  rapidly  than 
rt  does  steel.  This  may  explain  the  very  rapid  diaappeamnce  of  the 
ISlvanized  covering  from  some  wires  and  its  grent  tenacity  on  others. 

It  will  now  Ix?  iiecesHury  to  explain  liriefly  the  methods  and  practice 
>f  covering  wire  with  zinc.  In  the  first  place,  the  word  "  galvaiiiz- 
ng"  as  used  gives  a  wrong  impression.  It  is  possible  to  dissolve 
anc  in  an  acid  and  then  by  means  of  a  galvanic  cnrrent.  by  the  very 
>rinciples  of  electrolysis  properiy  controlled  that  we  have  been  dis- 
msRing,  to  deposit  it  as  a  coating  upon  another  metal  like  iron.  It 
las  been  shown  that  this  method  will  give  the  most  adhesive  coating 
»f  zinc  npoD  iron  that  it  is  possible  to  obtain.  When  we  think,  how- 
sver,  of  the  large  amount  of  wire  fencing  made  and  the  price  for 
irliich  it  must  be  sold,  one  might  as  well  consider  plating  it  with  gold 
IS  to  suppose  that  fence  wire  is  to  receive  a  true  galvanized  coating. 
rhe  universal  custom  is  to  pass  the  wire,  when  mannfactured  for 
Fencing,  after  it  has  been  cleaned  with  acid,  through  a  molten  bath  of 
sine,  and  then  through  asbestos  wi|)ers.  as  has  been  described  in  an 
sarlier  part  of  this  paper.  The  object  of  the  wipers  is  to  remove  all 
excess  of  zinc  and  make  the  coating  smooth. 

The  zinc  ordinarily  used  for  fence  wire  is  known  as  "spelter."  It 
LB  made  of  virgin  ores  and  consists  of  about  ft!)  per  cent  of  zinc.  0.1 
per  cent  of  iron,  O.it  per  cent  of  lead,  and  occasionally  cadininm  and 
BCMiie  other  elements,  depending  on  the  location  of  the  zinc  mine.  The 
grdinary  weight  of  the  zinc  protective  coating  per  unit  weight  of  wire 
lor  fencing  purposes  is  made  as  small  as  possible,  and  will  often  run 
as  low  as  from  1  to  l.fi  per  cent.  The  temperature  of  the  galvanizing 
bath  should  be  kept  as  low  as  possible  to  prevent  excessive  drossing 
of  zinc  and  disintegration  of  the  metal. 

A  very  much  iwtter  covering  and  perhaps  a  more  durable  wire  can 
)c  made  by  what  is  known  as  the  double  galvanizing  process.  The 
loiible  process  does  not.  as  its  name  implies,  mean  that  more  than  one 
oattng  of  zinc  is  put  on,  but  only  that  about  twice  as  much  zinc  by 
weight  is  carried  by  the  wire.  In  the  double  process  the  wire  is 
Irawn  much  more  slowly  through  the  zinc  bath  and  does  not  pass 
hrcugh  asbestos  wipers,  but  is  smoothed  by  passing  through  a  shal- 
nw  bed  of  slightly  damp  charcoal  powder.  Telegraph  wire  is  nanaily 
reated  by  this  method  and  is  generally  acknowledged  to  be  more 
lurable  than  fence  wire,  but  it  is  worth  noting  at  the  same  time  that 
are  is  exercised  in  the  manufacture  of  telegraph  wire  to  beep  the 
BBnganese  low,  because  the  presence  of  this  element  increases  the 
lectrical  resistance  of  the  wire-  The  difficulty  experienced  in  rolling 
ow-nianganese  steel  and  the  slow  rate  of  speed  at  which  the  mill 
oust  lie  run  to  draw  the  wire  through  the  zinc  bath  in  the  double 
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.process  add.s  materially  to  the  cost  of  the  product.  It  is  a  qu^tion 
that  can  not  be  decided  here,  whether  or  not  high-grade  fence  wire  is 
worthy  of  the  same  care  and  consideration  that  is  given  to  wire  whict 
brings  a  higher  price  in  the  market  and  which  is  intended  for  othff 
purposes. 

Although,  an  han  be«n  said  in  an  earlier  paragraph,  it  is  not  the  in- 
tention to  maintain  that  the  weight  of  the  galvanized  eoatini;  hii 
nothing  to  do  with  tHb  lasting  quality  of  fence  wire,  in  view  of  the 
evidence  which  has  been  collected  it  is  impossible  to  believe,  as  miDT 
people  do  believe,  that  insufficient  galvanizing  is  the  whole  cau.'*  iif 
the  difficulty.  Among  the  wire  fences  that  have  been  under  the  ran- 
ful  obsei-vation  of  the  writer  for  a  long  time  is  one  woven-wire  ftna 
6  years  old  that  contains  among  its  twelve  horizontal  wires,  all  of 
one  roll,  seven  wires  that  are  perfectly  good  from  beginning  lorod, 
four  that  are  partially  rusted,  and  one  that  is  badly  rii.sted,  withoul  ■ 
particle  of  zinc  remaining  on  it.  Of  the  seven  perfectly  good  wii* 
sis  are  on  the  bottom.  Now,  if  the  theory  of  electrolysis  is  left  onttJ 
the  question  it  would  seem  that  the  good  wires  had  received  a  l»?ll»f 
coating  of  zinc  than  the  bad  wire^.  This  explanation  is  not  supiKirtMl 
either  by  observation  or  experiment-  Two  wires  are  made  iii  tU 
same  mill;  pass  through  the  same  zinc  bath;  are  wiped  oif  in  pre- 
cisely the  same  way:  chemical  analysis  shows  them  to  bavi-  pra(*^ 
cally  the  same  weight  of  zinc  covering  per  pound  of  metal:  and  V"* 
one  wire  will  outlast  the  other  5  to  1  on  the  fence.  It  is.  howMW 
entirely  possible  that  the  perfection  with  which  the  mauganvsc  tsi 
other  impurities  are  distributed  may  happen  to  be  more  |)erfeci  i* 
one  ingot  than  it  is  iu  another.  Within  certain  practical  and  posiiUf 
limits  it  is  probably  true  that,  other  things  being  equal,  the  wire  tnA 
the  heavier  zinc  coating  per  unit  of  surface  area  will  be  the  inoal  ?•■ 
sistant  to  weather  conditions. 

None  the  less,  in  the  opinion  of  the  writer  and  for  tlie  reasons  out- 
lined in  the  foregoing  pages,  the  problem  will  not  be  solved  nnlil 
attention  is  directed  to  obtaining  the  proper  conditions  in  the  win 
itself.  Although  the  Department  of  Agriculture  can  not  tindcruk* 
to  make  speciticatious,  it  i.4  highly  probable,  now  that  the  attentin 
and  interest  of  manufacturers  has  beeu  aroused,  a  substantial  io- 
provement  in  the  rust -resisting  character  uf  fence  wire  will  follow  ii 
the  future.  One  of  the  prominent  manufacturing  companies  cliiw 
to  have  already  solved  the  problem  of  making  a  better  wire-  If  thet 
expectations  are  justified,  and  even  if  sueli  improvements  remain  W 
some  extant  trade  secrets,  there  is  no  question  but  that  the  fanner  wffl 
.soon  begin  to  get  the  lienefit  of  the  lietter  quality  of  fencing,  whiti 
will  result  fi-om  the  persistent  effort  on  the  part  of  tnanufacturersU 
improve  their  product  and  distance  their  competitors. 
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At  a  meeting  of  the  American  ItiKtitiit«  of  Mining  Engineers,  held 
in  Washington,  D.  C,  in  May,  190r>,  Mr.  J.  P.  Roe  read  a  paper  on  the 
above  subject,  and  the  following  discussion  took  place: 

Db.  Chables  B.  Dudley.  Alloona.  Fa. :  Those  of  ub  who  are  ubIdk  metats  con- 
tlnuoUBly  can  not  help  uotli-Ing  nt  the  preseut  time  a  dlatluct  trend  toward  a 
return  to  the  iine  of  ivrougbt  Iron  iu  place  of  ateel  In  <«rtiiln  construcHonH.  It 
Is  well  knowD  that  for  tbe  last  tweot;  or  tweuty-Qve  years  the  trend  ban  tieeti 
martedly  In  the  other  direction.  Wherever  poealble,  steel  has  been  subHtituted 
for  Iron,  and  it  may  be  suld  wltb  all  honesty  that  the  belief  and  feeling  of  those 
who  have  guided  thla  matter  biive  lieeii  thiit  the  Huhstltutlon  of  a  botuogeneous. 
well-made  metal  like  steel  fur  a  non- homogeneous  metal  like  wrought  iron, 
wblch  in  apt  to  be  full  of  flaws  and  bud  welds,  was  not  only  wise,  but  dearly 
«  step  In  tbe  right  direction.  However,  an  we  bave  obtained  moi'e  ejf|>erleuce 
wltb  the  use  of  steel  (and  I  may  soy  thnt  It  bHB  apparently  taken  about  twenty 
rears  to  get  this  eiperlenee)  we  are  finding  that  In  i-ertiilu  cod  struct  ions  Hleel 
Is  not  proving  to  be  m  satlstiictory  as  we  hud  hoped.  Tbis  may  be  due  pitrtly 
to  lack  of  knowle<lge.  wbich  has  led  uh  to  une  steel  of  a  grade  not  fitted  to  the 
vrork.  and  it  may  lie  partly  due  to  tbe  dealgu,  since,  when  we  cbunge  fr' 
metal  to  another,  it  does  not  necessarily  follow  that  tbe  snme  constnictlon  and 
aflae  of  parts  will  give  Hatlsfactorj-  results ;  and  It  may  be  partly  due  to  work- 

~  manablp.  since  It  does  not  necessarily  follow  that  the  two  nietals  can  be  treated 
exactly  alike.     Wbatever  the  cauBC.  the  difTerence  In  tbe  bebavlor  of  the  twOv 

-■  metalN  in  service,  at  least  In  certain  constructions,  Is  very  clear. 

^  dined  to  ttalnk  there  Is  a  fourth  cause,  perhaps  more  Important  thau  any  of  tboMe 
already  mentioned,  namely,  tbe  nature  of  the  two  metals.  •  •  •  iron  and 
•teel  do  not  behave  alike  when  Bubjected  to  bending  stresses.     We  tblnk  It  is 

^  perfectly  safe  to  say  that  a  well-made  iron  car  axle,  the  metal  of  which  will 

m  Bbow  In  tensile  strength  from  48,000  to  52.000  pounds  |ier  square  inch  will  etand 

-__    anccessfully  tbe  same  fiber  stress  as  steel  of  80,000  to  85.000  ix>unds  tensile 

_  Strength.     Just  why  this  Is  so  I  am  unable  to  explain,  but  there  1b  a  very  larskj 

~  Unouut  of  accumulated  experience  whlcb  seems  to  Indicate  that  a  metal  tike 

Iron,  which  is  l>elieved  to  Iw  a  bundle  of  tibera.  each  one  surrounded  by  slag,  and 

^  vblcli  has  within  Itself  tbe  power  of  the  dislrihutloii  of  the  strain.  Is  a  more 
reliable  metal  when  subjected  to  bending  stresses  thim  a  i>errectty  bomogeDeous 

^  ntetal  like  steel.  This  is  hardly  tbe  place  or  tbe  time  to  go  into  a  discUBslon  of 
tbltt  phuee  of  the  case,  and  so  I  close  by  saying  that  the  present  outlook  seems 
to  I>e  that,  If  wrought  Iron  can  l>e  made  in  sufBclently  large  masses,  so  that  flaws 
Uid  defective  welds  will  be  eliminated.  It  might  again  liecome  a  successful  rival 

~    Of  steel,  especially  If  It  can  be  made  at  n  cost  that  will  permit  of  commercial 

•  oompetition. 

riR,  AixEsTOK  S.  fusHMAN,  Waxhlnglon.  O.  C:  My  connection  with  this  dl»vj 
tmsslnu  Is  rather  Indirect,  t>eoaui!ie  I  make  no  claim  to  Iiave  bad 
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experience  in  the  problems  that  are  presented  to  iron  and  steel  men,  whether 
manufacturers  or  users,  but  I  occupy  the  position  of  chemist  In  the  DlTision  (A 
Tests  of  the  Department  of  Agriculture,  and  so  many  complaints  have  reached 
the  Department  as  to  the  lasting  quality  of  modern  steel  wire  which  is  sold  tt 
American  farmers  for  fencing  purposes  that  the  Secretary  and  the  Assistant 
Secretary  of  Agriculture  have  interested  themselves  in  the  problem,  and  haie 
asked  me  to  investigate  it,  or  at  least  to  begin  the  collection  of  data  with  a  viet 
to  making  a  thorough  investigation  of  the  whole  subject. 

I  knew  of  no  reason  why  modern  steel  wire  shonld  not  last  as  long  w  ik 
older  wires.  Inquiries  among  men  who  have  had  a  large  experience  did  not 
lead  to  any  satisfactory  source  of  information.  Text-books  on  the  metalhirsj 
of  iron  and  steel  contain  contradictory  statements,  and  the  question  seems  to  ke 
one  as  yet  unanswered. 

Several  of  the  influential  farmers*  Journals  in  the  country  have  taken  ap  tlK 
matter,  and  in  every  issue  we  are  reminded  that  something  ought  to  be  done. 
Farmers  complain  that  galvanized  steel  wire  fences  go  to  pieces  in  two  or  three 
years,  and  yet  some  of  these  farmers  have  fences  on  their  farms  which  were 
put  up  thirty  years  ago.  I  am  not  ready  to  report  upon  what  we  have  doneti  I 
far  in  any  direct  way,  because  the  work  is  very  young. 

After  having  examined  carefully  in  the  laboratory  samples  of  iron  and  rteei 
wire  that  had  failed  and  of  wire  that  had  not  failed,  we  noticed  that  those 
which  had  failed  contained  manganese  as  high  as  0.4  per  cent  in  the  Iii|e 
majority  of  cases,  while  wires  that  lasted  did  not  contain  manganese  at  iB. 
If,  however,  the  solution  were  as  simple  as  that  it  would  not  have  !)een  a  prob- 
lem, and  we  realized  that  this  point  would  have  been  observed  long  ago.  As  i 
matter  of  fact,  it  is  not  so  simple. 

We  thought  that  perhaps  the  best  way  to  begin  was  to  get  as  pure  iron  » 
iwssible  by  the  Goldsclmiidt-Thermit  process  and  commence  with  that,  and  thei 
see  if  we  could  work  out  a  laboratory  method  of  studying  the  problem.  Tie 
first  thing  we  did  was  to  make  laboratory  ingots  with  diCfereut  i)ercentajrps  ^^ 
manganese.  By  making  Ingots  of  definite  composition  we  thought  we  mirfu 
l)erhaps  work  out  a  lal)oratory  method  of  determining  the  relative  rate  <rf 
oxidation. 

As  far  as  we  have  gone  this  much  seems  to  be  true :  Iron  which  is  free  froB 
manganese  is  not  so  readily  oxidized  by  very  dilute  solutions  of  hydroi^ 
peroxide  as  those  irons  which  contain  appreciable  amounts  of  manganese  The 
very  dilute  solutions  of  hydrogen  peroxide  that  we  used  are  not  unlike  rati* 
water — that  is  to  say,  thunder-shower  water.  It  is  easy  to  make  in  the  labori- 
tory  solutions  of  nitric  acid,  carbonic  acid,  etc,  and  thus  approximate  the  condi- 
tions that  wire  is  subject  to  out  of  doors,  i.  e.,  rain  water  containing  sai*U 
amounts  of  hydrogen  peroxide,  carbonic  acid,  nitric  acid,  sulphuric  add.  tod 
other  constituents. 

A  number  of  samples  have  been  collected  from  farmers.  Some  were  found  is 
ver>'  good  condition  and  others  in  extremely  bad  condition  after  thirty  years  «f 
service.  We  believed  that  the  good  wires  would  prove  to  have  no  mangaitf* 
In  them  and  that  the  bad  wires  would  run  high.  As  a  matter  of  fact.  It  dkl  bK 
invariably  turn  out  that  way ;  but  I  think  it  is  safe  to  say  that  in  the  majorltj 
of  cases,  and  especially  with  the  modern  steel  wires  made  by  the  Beeeewt 
process,  the  presence  of  manganese  does  increase  the  rate  of  oxidation — that  i&> 
manganese  has  something  to  do  with  it  directly.  With  the  Iron  wires,  so  far  i» 
we  have  gone,  it  does  not  look  as  though  the  manganese  had  so  much  to  do  iriti> 
the  matter.     It  naturally  occurs  to  one  that  the  distribution  of  mangaae^e  '» 
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tile  metal  may  possibly  lie  the  cnuae  of  ttie  trouble.  If  we  liiive  maagnneae  verf  | 
evenly  dlHtrlbiited  throughout  tbe  mass  of  tbe  metal,  electrolytic  notion  i 
not  nei^easarily  be  set  up.  but  if  tbere  be  nn  uneveunesa  In  tbe  distribution  of 
the  uiaugauetie,  then  electrolytic  action  leadiug  to  pitting  nnd  itockmnrlting  of 
the  Iron  may  talie  place.  Ail  we  can  do  la  tu  Hpeculatc  peiidlug  a  aystematlc 
lUTestigatlon  of  the  matter,  wblcb  It  seems  to  me  bus  uot  yet  been  uiade  by 
aByoue. 

The  Department  of  Agriculture  has  deteruiiued  to  flud  out.  If  possible,  why 
tbese  fenee  wires  go  to  pieces  so  rapidly,  acid  hopes  that  manufacturers  will 
cooperate  in  discovering  the  reasons  for  tlie  trouble. 

The  wires  were  badly  pitted  or  pockmarked.  If  the  whole  surface  of  the  Iron 
luid  rusted  it  would  not  have  been  so  bad,  but  lu  nearly  every  ease  the  old  irou 
fence  wire  was  badly  pitted,  and  sometintes  these  pits  extended  nearly  through 
and  then  the  wire  would  break.  You  remember  tliat  lu  the  old  days  they  made 
wire  heavier  than  now.  The  increased  tensile  strength  of  steel  enabled  them  to 
use  less  metal  for  the  aame  strength,  and  that  has  spmetldng  to  do  with  it 
Then,  furthei'.  esiiosure  to  the  action  of  the  elements  plays  an  Important  part. 
To-day  they  twiat  the  strands  of  wire,  thereby  forming  little  cups  where  the 
water  Is  lodged,  allowing  a  rusting  point  Making  every  allowance,  there  is  no 
doubt  that  modern  wire  Is  not  as  lasting  as  it  should  be. 

1  aui  told  by  nieu  wlio  are  ualng  steel  |il|ie  that,  aa  compared  with  Iron  pipe, 
kteel  pit*  pita,  and  there  are  many  iu  this  (.-ountry  who  are  discontinuing  the  use 
of  steel  pipes  for  thla  reason.  My  exi>erience  leada  me  to  the  same  (inclusion 
that  Doctor  Dudley  has  reached ;  that  Is  to  sny.  that  tbe  time  Is  coming  when 
perhaps  a  return  to  the  older  proceaaea  Is  going  to  yield  a  metal  better  suited  to 
t-ertalu  pun>tisea  than  the  more  couvenieut  modern  processes. 

J.  E.  Johnson,  Jr. ;  Did  you  ever  make  any  comparison  of  the  contents  In  aul- 
pbur  and  mauRanese?  This  may  i>e  important,  because  the  manganese  will  be 
present  as  sulphide  of  iiiant:unese  as  long  as  there  Is  any  sulphur  to  take  up, 
and  probably  some  will  l)e  In  tiie  form  of  sulphate. 

DocTos  CUHMMAN :  I  reali^te  that  the  problem  is  complex  and  that  the  inquiry    ' 
suggested  would  be  very  iuteresting.  and.  illce  other  collateral  Investigations  not    ' 
yet  executed,  must  l)e  nifldc  before  ii  final  solution  can  l>e  reached.     I  do  not    , 
tbink  anyone  liuows  whether  the  action   of  tbe  luauganeNe  is  catalytic   in   its 
nature  or  wiietlier  It  la  due  to  the  mere  (act  that  mangaueKe  oxidizes  rapidly,  i 
Bgniu,  whether  tbe  action  Is  electrolytic. 

JoHEPH  Habtshobhe.  I'littKtuicn,  Pa.:  It  Is.  of  course,  well  known  that  the 
chemical  (HimiKHiitton  of  Iron  and  steel  has  a  great  Indueuce  upon  their  realstauce 
to  corrosion.  For  Instance,  the  presence  of  any  nloliei  retania  osldatlon,  and  a 
mfflcient  quantity  will  jirevent  it  entirely.  It  «eems  very  tirohable,  therefore, 
that,  as  suggested  by  Doctor  Raymond,  manganese  has  a  decided  effect  and  that 
It  Is  Id  favor  of  oxidation,  but  I  do  not  rememl>er  any  retiort  of  tests  ijearing 
directly  on  this  point. 

Other  elements  undoubtedly  exercise  CDUsiderable  InBuence.  Id  thU  connec-  \ 
tlon.  a  series  of  testa  made  by  Engineer  Diesel,  of  the  German  ton>edo  service,  | 
arc  imjiortant.  They  cover  ttie  relative  corrosion  of  certain  alloys  by  sea  water." 
Among  theme  alloys  waa  "  flusselsen."  or  soft  steel.  The  results  on  tbls  material  ^ 
abow  that  phosphorus  lias  n  protective  effect  agalnat  corrosion,  since  the  piatea  I 
with  high  phonpbonis  resisted  corrosion  l>etter  than  those  low  In  phoapborua.  j 
They  also  show  that  there  is  an  electi-oiytlc  action  lietweeri  plaieti  of  different    | 
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contents  of  pho«pbonis  when  in  cootuct.  whentij  the  low  pfaosphoms  plate  cor- 
rodes uiDirh  faster  tlian  when  isolated  or  in  contact  witli  iriatea  containing  like 
amounts  of  pbospboms. 

Tlje  extreme  probabilitsr  that  the  presence  of  manganese  Increases  the  liability 
tv  <i»rrosion,  while  that  of  phosphorus  decreases  it.  affords  a  good  reason  wliy 
puddled  iron  should  resist  corrosion  better  than  steeL  since  iron  rarely  contains 
uxtre  than  a  trace  of  the  former  dement  and  nsnallj  contains  very  much  more 
of  tlie  latter  than  is  allowable  in  steeL 

Like  ail  laboratory  experiments  in  this  line,  however,  those  Just  referred  to, 
while'  Tery  inieresting  and  important,  are  merely  Indicative  and  not  demonstn- 
tive.  Tlie  samples  used  in  such  tests  are  not  subjected  to  the  ordinary  condi- 
tions of  praotii-e  and  the  results  ot>tained  may  or  may  not  correspond  to  tliow 
obtained  in  practice.  For  instance,  the  samples  are  merely  suspended  in  the 
attaokins  medium — such  as  sea  water,  dilute  solutions  of  mixed  acids,  hydroiren 
pen>xide.  etc. — in  a  quiescent  state,  while  In  practice  the  surface  is  generally 
subjei'ted  to  movement  and  stresses  of  various  kindsL  From  this  It  results  that 
tlie  rust  is  shaken  off  as  it  forms  and  fresh  surfaces  are  continually  exposed  I 
do  ni:»t  mean  to  assert  ttiat  this  action  always  hastens  corrosion — ^under  some 
ciruumstances  it  might  even  retard  it — but  merely  to  point  out  the  inherent 
differences  t)etween  the  two  sets  of  conditions. 

8ucb  experiments  can  only  show  the  relative  rates  of  corrosion  of  tlie  8ob- 
stiinces  inrestigated  under  the  conditions  given.  They  may  Indicate,  perhaps 
ver>-  definitely,  the  probable  rate  at  which  the  sut)stance  will  corrode  in  prac- 
tii'e,  but  i*an  not  determine  it  with.  say.  anything  like  the  accuracy  that  an 
analysis  for  i»hospbonis  will  show  the  capacity  to  resist  sliock.  The  only  way 
in  which  this  question  can  ever  be  settled,  it  seems  to  me,  is  by  the  collation  of 
as  mauy  examples  from  actual  practice  as  possible,  preferably  those  in  whicb 
iron  and  steel  are  used  side  by  side  under  the  same  conditions,  either  inten- 
tionally  for  comparison  or  incidentally. 

As  examples  of  what  I  mean  I  will  refer  to  two  incidents  in  my  own  expe- 
rieuiv.  altliough  mauy  of  you  tiave  probably  met  with  the  s:ime.  A  Bessemer 
stcf  1  works  was  built  under  my  supervision  in  1S85,  the  roof  and  sides  of  whidi 
were  made  of  corrugated  iron  sheets  of  lieavy  gauge.  They  received  two  coats  of 
paiut  ou  l>oth  sides  before  erection  and  one  on  the  outside  when  in  place.  Tbe 
sluvts  were  put  on  iu  tlie  latter  part  of  1885;  blowing  began  in  July.  188H.  and 
ivastHl  tinally  in  Aujaist,  1893.  Sim^  that  time  most  of  the  buildings  have  been 
t'Utiivly  nejrlei'ted.  Extensions  were  erected  at  various  times,  generally  after 
iJv^^.  for  which  steel  sheets  of  tbe  same  gauge  were  used  and  treated  in  tlie  same 
^v;iY.  The  iKirts  of  the  first  roof  lof  iron  sheets)  immediately  over  the  cupolas 
ami  tx>nverters  were  renewed  twice  during  the  eight  years  of  running,  but  the 
»>*st  ».f  ii  was  not  touched,  exceju  to  repaint  it  once  on  the  outside.  Much  of 
tlie  rtH»f  and  a  still  larger  proportion  of  the  sides  will  still  turn  water  after 
twi'uty  years.  altlK>ugh  they  have  not  been  painted  for  eleven  years  and  the 
>v!nil  has  iiad  free  play  with  the  sheets,  which  were  never  fastened  if  they  gt»t 
Kh»m\  NtMie  of  the  steel  plates  lasteil  over  four  yeairs.  and  a  part  which  was 
ri^rm»feii  with  steel  sheets  In  Ma^-.  1901.  now  requires  renewal. 

In  ISSTt  a  smoke  fiue.  made  of  galvanized  sheet  iron,  was  put  in  with  tbe  fur 
nai^^  of  the  house  1  then  ixi'upieii,  and  when  I  left  it  in  1893  It  was  apparently 
In  as  J^HHl  ix>ndition  as  when  new.  A  flue  similar  to  the  other  In  every  res|>ect, 
exct»|»t  tliat  it  was  made  of  sheet  steel,  was  put  into  my  new  house  in  18!^3,  In 
cxmiuHtion  with  a  funuK-e  of  the  same  size  and  make  and  under  the  same  gen- 
eral i\uuliti<»ns  <»f  firing,  but  iu  a  drier  cellar.  This  flue  has  been  renewed  twice 
reive  years  siniv  then,  on  account  of  having  rusted  out 
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In  my  experience  with  tinsuith^  and  r««(rfenL  I  tnd  tfaftt  tb^s*  >  t  piwrnl 
[>niplalut  that  the  galraniied  and  tin  iBfaM^E^  <«f  tli^  iiniMesit  4(*  zk':  1a«t  iLXirchinc 
ke  as  long  aK  tbone  niade  tweoty-fire  *jt  thirtr  T«*r*  Mjof:  Tb^  'M  a**^  who 
jivo  liad  experience  with  hoth  kinA^  *»r  tlmt  Tlw-  jfl^ewMfi  -^bw**  iji*st  f#silj-  a 
>urtb  or  a  fifth  ar  lonjf  aj«  the  'M  *«ie^  Only  ii  f*-»  »ttr:^«ir*'  liii*  :'•  the  ol^ 
leets  l»eing  luade  of  iron  and  the  imf^fUi  (Oes^  *4  <Uiel :  }nn,  '*h  :b«-  'yrJyr  hftxid. 
^w  of  tbeui  know  thi*c  fa<^  or  ^\ii^^t\hX*'  whatx  n  ziyf^ii^. 

I  was  very  glad  to  hear  Iiw-Urr  Imdler.  v-bri«tf-  '.*;•; •«'-rmii:l>-  f-^r  :i."r<-.i:rtt>^a 
[id  obaervation  are  un}<arr«>MKL  iwlorw-  the  r^iLiirc  I  zz£b<V'  i2:>  lu'^rii^iu;  in 
anouncing  thlK  dlf«cuiwion.  My  '«wii  ixir«f(tljuTJ->:i»  hfa4  i»^  izj<-  to  ^•»-:>Ttf;  T!iat 
on  wan  the  better  nuiterial  for  m&uj  of  Th*-  ;*cr;  »»**-*  v*  wixi'i  •->*•]  :•  ly/w 
(jplied,  and  it  wemed  to  m*-  that  x\pr  ^J^-'j^kI  t^j-::  ^  'r/z.'y.*i.  zy*,  '*L;y  tsjyKie 
*a€lec»men.  but  al«o  anxjng  etupneer*  mid  ;:-r*-<irk:  »r*.  wt*  :j  tIj*-  -.iiuj^  ^t*^- 
.on.  If  thin  opinion  be  wamiutMl  by  the  fh'^.*L.  a*  v/v.  izyyT**  th«L  'fr^r.  I 
link  it  Is,  then  the  uw  of  in»  iiitt«i  ^Mnnrlj  iz^t^^*^  .l  zt^-  zj^Jir  fu" -.-*•. 

Ms.  N.  B.  WiTTMAJf.  Fk0m^^lphi9.  /•«.:  ftMi*-r*:  r^^r*  t«'-.  'Jcr.Ljr  :be  Urur 
ishtien  and  up  to  the  «ttrly  mtXitieiL  the  ^nri»ei:'T:*j'/L  >/!  v>rz<  l>it»^f::ji^  tzj4 
l>en-bearth  »of!  rteel  for  i^ir;"'.*"*^  jsr^fr'Mjn^'r  2*-Jc:  ^7  wr-rajprr  ,r'ji2  *iz^*^\ 
laiiy  capable  oiii«errerK  to  hold  the  Ti*^  tiit:  vT'^itrir  •'/i-  vr-j^:  i^y^j  f...  '--• 
u  uniiufiortant  part  in  to^^iuhmsF-  I^  VxHiIar  'v-*-r  :h^  lAre^r^'^ry  of  the 
Liuericau  Irou  and  Ste#-1  .Vjwyi^tioLL  th^t-  r*.;>j'2  *>-■.. i*^  -  rij^  l;xiil'j*^  '>5  4'*;"«e 
lucldling  fiiniat-es  ref*>rted  nj.  to  the  y**T  :i*«»  »•...  ••«-  vr**!  T:**-  «^*jr«-  »-  ■:/ 
Lrnwal  of  KU<-b  iuiiort&ut  finxn^  na  the  rtn**trj*i  '  ti:.'*r,t  .*•/*-,.  i"r>-*  Ac  L-  'iz.^ 
ins.  and  otlient  from  iffMil'izj]^  wt*  r»sK;#/:*»t:vj^  f'«r  Th»r  jtwiat  ;rtrr  'f  the 
leciiue.  Since  18518  ilii**  iiy.*T*aLi«fL  oc  li*  vh'i^  lit*  *»mmi  '■:>--t*»i  i:^;  * 
tndy  of  tlie  "directory"  w::i  9bf/w  t  T*ry  .ii;«'.ir*-t::,-.  .ij'T*n.*^  .-.  -.'j^  :.'j:.v'^*t 
>f  actlTe  imddlins  farD&''«»  ;ij  "iMrU-i  y^*..***-*  i:>^  *:.v/:jjf  v>^-«-<^-.  • . > r>-^ 
Irma  who  have  held  t/>  inA  f  r  '*i*^t-L  ;»cr;t'M?»  rr*i^;^''  T<r  '/f  /'x:t.  •/.  J:j 
(astern  Pennsylvania  t'^-dty  zmzj  i»e»  ;ryic..Ljr  1'.r:^*>^  >.:*-  -^.z^  •'-  .*  .:>i 
•ven  in  Pittj^^mrg  many  of  The  tr::i*  wi*:-"!;  hfcT*-  ;ii-jc  Vy  ♦:>►  r/i  '^^^-j*^^  tre 
arger  puddlers  tli2>n  in  !<••». 

The  HUiierior  «b'«iiw/irt:igp  ',-&*'**»!•  vf  v>»f-  •^->ifr'  v»r*^:jfrr  T.ti.  5**ri"  *• 
ihysical  te»tj*  and  an^jiyMs*.  litT^ri-jy  '*/:iv>o^  -r  •'!-  ":>■  "/-»-  of  -j-»e  -L.jvvf*- 
ilooably  sbowH  that  for  zutZLy  ir:rz^j*^fm  :"  -:•  iM'r  wj  C-.ri'--^  t>  r/:.,  is^^-r*^:.. 
reani  ago  tlie  iron  naj]  w»*  prfc"^j'aJ:y  '4r.-'*c,  '/v  '.**  *:>-  I'-tr*.*^  '^7  t:<e  —.-*-**'' 
nail;  after  a  tiuje  it  wt*  f'/c2»^  -.ixt*  •^r-j"^\r*^  :-t  >*i  -rv-  ♦">^^  :-t->  vr,.-- 
Dot  hold  I)eciici4<e  the  ntii*  ni*-*-^  'jff  vjVt  *.>'  .v^iv'i*  -:*r7  r*;'*--T'  *  '^'->  ^*- 
found  that  for  ftcaffoldiziir  ai*f3  K-n.^t?  ;r;-;#.M-»  — .-  *->^  -.>  i*  rjf!  r*?*}* 
power  than  cot-inoi  zmIIi*.  tzA  *  'Jetait-*^-  :-;*•  *i:i  ■  -^'-v'-r  v; 
nail;  the  tonnage  of  tJ^  l*r>T  rt  ;^r«*KL-  ;»rx:^ -.**?';  •  *^-.  »r.us-,.  •*-•  :  > 
X>inpared  with  what  xt  wa>  *#^*rt-  7*?»r»  tjs-.  *.v:    •  *^  ..  rr/v.-^z. 

For  wrongbt-iron  p:i^  vrjtrji^xitt -iz  •;>-  'Zzj^t  "-h-  -^f  :•.• -v-^  "  ■ -. 
Bmand  baa  been  ftafly.'^fjifT  v^/  ^aiij'i*,?  ^^f- **•:..  ■  ;r— .*;*  t  •,.-*:•  **'  u*  '^  : 
le  manufarttir**  of  tJ;}*  jt^'^"*,     J'***  •*•.•.!**  •-.-•>*  «"•*<'.  •.:.»  'r*  ••i-^-   -■*  ^"'i 

fcry,  and,  althriugb  aixuo»t  *J-  z»*^  *:v.  •  .r^i  r;  *'  -^'  *  •••  *^i*-  ;•;•*<-  "*""-'-  *^*^ 
ibes.  principally  \^^^j»^  'ber  'r**-'  »-rn-  >:  :i»^*  •»  •.•i-r.-v-*  .j-m  i^i  ir*  j'**" 
'ired  for  eaay  woriL^nc,  ti^  ur^r-i.  ^z-^^j^,*  :.-.  *  t^-  •  v  .-.  ii»'**  '**^  '-i^"' 
•e  not  so  durable  *#  the  •4»r*5'jt^.r'r.  **.-^  >-•-.  •  t*^  r**?***-  ;»ir:  -f  j^-nu'r-^ 
ibes   are  made  frrjssa  'iar'5»>-.rzi   ♦<*-;  ••-.;.-.  c    I    c -tt    'if   i-i 

iportant   ateel   iuainif.»^.^r*r     i:*^    •tj^^^'.-t-    v     -j  ••.*      •-.•j.**    ^    f:  '  ■•:    '»^ 
>n,  who  will  not  bar*  a  *v«v  tu>t  ,.*-  *:>*  '^-^  .•*r-  -j  7  *.  *'>*'  '^.i*'*'  ''^  ^^  '"^'^ 
tbe  balldlDga. 
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FARMERS'  BULLETINS. 

The  followinff  is  a  lifit  of  the  Farmen'  Bulletina  available  for  difitribution,  tihowiiig 
the  number  and  title  of  each.  Copies  will  be  sent  to  any  address  on  applicatioD  to 
any  Senator,  liepresentative,  or  Delegate  in  (Congress,  or  to  the  Pet'jetary  of  Agricnl- 
tufe,  Washington,  D.  C. 

No.  *n.  The  Feeding  of  Farm  Animals.     No.  24.  Hor  Cholera  and  Swine  Pla«:ae.   No.  25.  PeADoa 
Culture  ami  Uhcs.    No.  27.  Flax  (or  Seed  and  Fiber.   No.  28.  Weeds:  And  How  to  Kill  Them.  No. 29. 
Souring  and  Other  Changes  in  Hflk.    No.  30.  Grape  Diseasefl  on  the  Paciflc  Coast.    No.  oL*.  ^U<^  tnd 
Silage.   No.  33.  Peach  Growing  for  Market    No.  84.  Meats:  Comporition  and  Cooking.    No.  So.  Kotsui 
Cnltnre.     No.  Sfi.  Cotton  Seed  and  Its  Products.     Nu.  37.  Kanr  Com:  Culture  and   Uses.    No.  &«. 
SpFAVing  for  Fruit  Diseases.    No.  39.  Onion  Culture.    Na  41.  Fowls:  Care  and  Feeding.    Nr».  43^  g«v- 
age  bispo^al  on  the  Farm.    No.  44.  Commercial  Fertilizers.    No.  46.  Irrigation  in  Himii<]  Climate*. 
No.  47.  In.MectflAffectliig  the  Cotton  Plant,    No.  48.  The  Manuring  of  Cotton.    No.  49.  Shet-p  Fet-diiif:. 
No.  50.  Sorghum  as  a  Forage  Crop.    No.  61.  Standard  Varieties  of  Chickens.    No.  ^  The  Sukut  Beet. 
No.  h\.  Some  Common  Binls.    No.  65.  The  Dair>'  Herd.    No.  56.  Experiment  Station  Work— 1.  Nu. 
57.  Butter  Making  on  the  Farm.    No.  58.  The  Soy  Bean  as  a  Forage  Crop.    No.  69.  Bee  Ket'piiifr.   No. 
60.  Methods  of  l-uring  Tobacco.     No.  61.  Asparagus  Culture.     No.  62.  Marketing  Farm  Prutlucc. 
No.  GA.  Care  of  Milk  on  the  Farm.    No.  64.  Duek.«i  and  Geese.    No.  65.  Experiment  Station  Work— II. 
No.  66.  Meadows  and  Pastures.    No.  68.  The  Black  Hot  of  the  Cabbage.    Na  69.  £xperimcnt  SUtkn 
Work— III.    No.  70.  Insect  Enemies  of  tlie  Grape.    No.  71.  Essentials  in  Beef  Production.    Na72. 
Cattle  Ranged  of  the  Southwest.    No.  78.  ExT'eriment  Station  Work— IV.    No.  74.  Milk  an  Fi>od. 
No.  77.  The  IJmiug  of  Soils.    No.  78.  Experiment  Station  Work— V.   No.  79.  Experiment  SUCioD 
Work- VI.    No.  80.  The  Peach  Twig-borer.    No.  81.  Com  Culture  In  the  South.    No.  «!.  The  Caltaw 
of  Tobacco.    No.  83.  Tobacco  Soils.    No.  84.  Experiment  Station  Work— VII.    No.  85.  Fl^ih  as  Food. 
No.  86.  Thirty  Poisonoun  Plants.    No.  87.  Experiment  Station  Work— VIII.    No.  88.  Alkali  Lands. 
No.  91.  Potato  Dif«aMes  and  Treatment.    No.  92.  Experiment  Station  Work— IX.    No.  93.  Snpiriji 
F(M)<1.    No.  94.  The  Vegetable  Ganlen.  No.  96.  Good  Roads  for  Farmeca.    No.  96.  Rai^ing  Shei-p  for 
Mutton.    No.  97.  Experiment  Station  Work— X.    No.  9H.  Suggestions  to  Southern  Farmers.    Xrt.W. 
Inse<'t  Enemies  of  Shade  Trees.    No.  100.  Hog  Raidng  in  the  South.    No.  101 .  M illcts.    No.  102.  iHHith- 
ern  Forage  I'lauts.    No.  103.   Experiment   Station  Work— XL    No.  ll>4.  Notes  on   Fn»t.    No.  106. 
Experiment  Station  Work— XII.    No.  106.  Breeds  of  Dairv  Cuttle.    No.  107.  Bxperimeut  Statkm 
Work— XIII.    No.  108.  Saltbushes.    No.  109.  Farmers'  Reading  Couiscm.    No.  110.  Rico  Tulture  in 
the  United  States.    No.  111.  Fiumcn'  Interest  in  G<x)d  Seed.    No.  112.  Bread  and  Bread  Makinr. 
No.  113.  The  Apple  and  How  to  Grow  It.    No.  114.  Experiment  Station  Work— XIV.    No.  115.  BopCU- 
ture  in  California.    No.  116.  Irriratlon  in  Fruit  Growing.    No.  118.  Grape  Growing  in  the  South.  Nn. 
119.  Experiment  Station  Work— XV.    No.  120.  Insects  Affecting  Tobaccoi.     No.  121.  Beans.  PtM.  tnd 
other  legumes  as  Food.    No.  122.  Experiment  Station  Work— XVI.    No.  128.  Red  Clover  Seed:  Ia£ur 
mation  for  IMirchasers.    No.  12^1.  Experiment  Station  Work— XVII.    No.  126.  Protection  of  Food  Pmd- 
urts  from    Injurious  Temperatures.    No.  12&.  Practical  Huggeatioiia  for  Farm  Buildings.    No.  15.    . 
Important  Insecticides.    No.  128.  Eggs  and  Their  Uses  as  Food.    No.  129.  Sweet  Potatoes.    NaUL    ' 
IIouHi'hold  Tests  for  Detection  of  Oleomargarine  and  Renovated  Butter.    No.  132.  Insect  Enemitf 
of  (Growing  Wheat.    No.  i:{3.  Experiment  Station  Work— XVIII.    No.  184.  Tree  Planting  in  Bani 
School  (rround.x.    No.  1:^.  Korghum  Sirup  Manufacture.   No.  136.  Earth  Roads.    No.  137.  The.\iueoiB 
Gont.    No.  138.  Irrigation  in  Field  and  Garden.    No.  139.  Emmer:  A  Grain  for  the  Simiiarid  Regiom 
No.  MO.  Pineapple  Growing.    No.  141.  Poultry  Raising  on  the  Farm.    No.  142.  Principles  ufNntn- 
tion  and   Nutritive  Value  of    Food.    No.  1^{.  Conformation  of  Beef  and  Dairy  <'4ittle.    Nn.  14i 
Experiment  Station  Work— XIX.    No.  14.').  (Tarbon  Bisulphid  as  an  Insecticide.    No.  146.  Iuiie<tirid« 
ana  Fnngi<*i<li's.    No.  147.  Winter  Forage  <"rops  for  the  South.    No.  148.  Celerj*  c^lturv.    No.  144 
Ex|iorlracni  Station  Work— XX.    No.  \m.  Clearing  New  Land.    No.  161.  Dairying  in  the  South. 
No.  152.  ScabicH  in  Cattle.    No.  153.  Orchard  Enemies  in  the  i*aciflc  Northwest.*  No.  1.>1.  Thtf  IIoDf 
FruiKiardcn:  I'repHfution  and  ('arc.    No.  165.  How  Insecrts  Affect  Health  in  Rural  Districts.    No.  |f<. 
Thr  Homo  Vineyard.    No,  \WJ.  The  I^ropagation  of  Plants.    No.  158.  How  to  Build  Small  Irriini:"io 
DitchcR.    No.  ir»9.  S<-4ib  inShi>ep.    No.  161.  Practical  SuggestlouN  for  Fruit  Growers.    No.  162.  Mxpt-h- 
nicnt  Station  Work— XXI.     No.  164.  Rape  as  a  Forage  Crop.    No.  165.  Culture  i»f  ihi-  SillEwnn 
No.  166.  ChooHc  Making  on  the  Farm.    No.  167.  Ca.<isava.    No.  168.  Pearl  Millet.    No.  I09.  Kxi*Ti- 
mont  Station  Work— XXII.    No.  170.  Principles  of  Horse  Feeding.    No.  171.  The  Tontn^l  of  thv  (id- 
ling M«>th.    No.  172.  Scale  Insects  and  Mit4»s<m  Citrus  Trees.    No.  173.  Primer  of  Fon-strv.    No.  1T4. 
BnM>ni  VoTW.    So.  17r>.  Home  Manufacture  and  Use  of  Unfermeutoil  Grape  Juice,    No.  176."  iTnnlwrry 
Culture.    No.  177.  Squab  Raising.    No.  178.  Insects  Injurious  in  Cranbtrrry  Culture.    N<i.  179.  Hor>6 
shoeing.    Nf>.  181.  Pruning.    No.  182.  Poultry  as  Food.    No.  183.  Meat  on  the  Farm- BuU-btTiiip. 
Curing,  etc.    No,  184.  Marketing  Live  Sto<'k.    No.  186.  Beautifying  the  Home  Ground*.    No.  1*. 
Experiment  Station  Work— XXI II.     No.  1M7.  Drainage  of  Farm  Lands.    No.  188.  Wtn-ds  I'jsrd  in  M«<ii- 
(inc.    No.  190.  ExiKTimcnt  Stjition  Work— XXIV.    No.  192.  Bam vard  Manure.    No.l9:<.  Exwrairtt 
Station  Work— XX  V.    No.  194.  Alfalfa  Seed.    No.  195,  Annual  Flowering  Plants.    No.  U>6.  C-vfnIiH-<'J 
the  American  Toad.    No.  197.  Importation  of  (jamc  Birds  and  Eggs  for  Propagation.    No.  Ji*8.  Sirh'.vN-r 
rk's.    No.  19<>.  f^orn  Growing.   No.  200.  Turkeys.   No.  201.  Cream  Separator  on  Western  Farm.-.  Nti.  :"<«• 
ExiK'riment  Station  Work— XXVI.    No.  203.  Canned    Fruits.  Preserves,  and  Jellies.    No.  'JOl  The 
Cultivation  of  MuwliroomM.     No.  205.  IMg  Management.    No.  206.  Milk    Fever  and  Jt*  Treatmtr.t. 
N«..  20S.  Varieties  of  Fruits  Recommended  for  Planting,    No.  209.  (-ontrolliug  tlie  Boll  Weevil  in 
O>tion  Secrl  and  at  Ginneries.    No.  210.   Fxperiment  Station  Work— XXVII.    No.  211.  The  r**  «i 
I'ariNGn'cn  in  Controlling  the  Cotton  Boll  Weevil.    No.  212.  The  Cotton  BoUworra— 19IM.   Nn.ili 
Ra.>'p>»frrie<.     No.  214.  Heneficial  Bactcrin  for  Leguminous  ("ntps.     No.  215.  Alfalfa  in  the  Es^ttm 
State';.    No.  216.  Control  of  the  Cotton  Boll  Weovil.    Nt».  217.  Essential  Steps  in  Siwiuir.u  an  t>rly 
Crop  of  Cotton.    No.  2lx.  The  School  Garcicn.    No.  219.  Ia^ssoun  taught  by  the  Grain- Kum  F|»idon»ti* 
of  l'J<V4.     No.  2^0,  TomatocH.    No.  221.  Fungou.v   DI'-ca.seM  of    the  CranlH-rry.    No.  22J.  Kxperiimnl 
Station  Work— XXVIIl.    No.  223.  Miscellaneous  ('ott<»n  In8e<M««  in  Texan.    No.  221.  rana'lian  >Vid 
Pcius.     No,  '^ih.  Experiment  Station  Work— XXIX.    No.  22i;.  Relation  of  <:ovoic»  to  .«5tiKk  Ka;*iiiRiD 
the  Wi'>t.    No.  227.  Experiment  Station  Work— XXX.    No.  228.  Forest  Planting  and  Farm  Maii«iP^ 
ment.    No.  22\>.  The  I'roflnction  of  Good  Sicd  Corn.    No.  230.  Game  I-aws  for  1905.    No. 231.  Spwyinp 
for  Cucumber  and  Melon  Diseases.    .N'<».  2.^2.  Olcra:  Its  Culture  and  Uses.    No.  283.  Experiment  .'^is 
tion  Work— XXXI.    No.  2:i4.  The  Guinea  Fowl  and  Its  Use  as  Food.    No.  236.  Cement  MorUmU'i 
Concrete.    No.  2:16.  Inenbation  and  Inculmtors. 
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In  carrying  out  this  test  the  following  directions  should  be  adhered 
to  minutely : 

A  fuir  sample  of  the  wire  to  be  tested,  about  6  inches  in  length,  is  thoroughly 
cleaned  from  grease  and  dirt  by  washing  and  careful  wiping.  A  nearly  satu- 
rated solution  of  copper  sulphate  (24°  Baum^  at  0()°  F.),  which  can  be  obtained 
from  any  chemist  or  druggist,  is  |)oured  into  a  clean  dry  glass  to  a  depth  of 
about  3  inches.  The  clean  wire  sample  is  immersed  with  a  quick  motion  In 
the  copper  solution,  and  at  the  end  of  exactly  five  seconds  quiclcly  withdrawn 
and  at  once  dipped  into  pure  water  and  wiped  with  a  bit  of  clean  filter  paper 
or  soft  cotton  cloth.  The  immersion  should  be  timed  with  a  stop  watch  if  i)oh- 
slbl^  As  long  as  no  copper  is  visible  plated  out  on  the  iron,  the  five-second 
Immersions  are  repeated  until  the  copper  deposit  which  begins  to  form  wipes 
off  with  difiSculty.  At  this  point  a  series  of  rapid  (two-second)  immersions  are 
made,  with  alternate  wipings,  until  bright  streaks  of  metallic  copt>er,  which  can 
not  be  wiped  off  the  wii^,  appear.  The  total  time  of  immersion  in  minutes 
and  fractions  of  a  minute  is  taken  as  an  indication  of  the  percentage  of  zinc 
carried  by  the  wire.  Thus,  if  150  seconds*  immersion  were  necessary  to 
reach  the  end  point,  the  weight  of  the  galvanizing  would  be  called  2.5  \yev 
cent.  It  must  be  remembered  that  although  the  results  of  this  test  are 
approximate  only,  their  value  dei)ends  entirely  upon  careful  accuracy  in  fol- 
lowing out  the  directions.  No  attention  should  be  paid  to  the  cot)per  which 
plates  at  the  extreme  tip  end  of  the  sample  where  the  zinc  has  been  cut  away. 
If  n  user  of  fencing  wishes  to  purchase  wire  advertised  as  extra  heavy  galvan- 
ised, he  can  tell  by  this  method,  with  a  fair  degree  of  accuracy,  with  what  he  is 
being  supplied.  Some  telegraph  companies  specify  that  telegraph  wire  must 
»taud  four-minute  immersions,  equal  to  about  4  per  cent  of  zinc. 
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LETTER  OF  TRANSMITTAL 


U.  S.  Department  of  Aoricultuke, 

Bureau  of  Plant  Industry, 

Office  of  the  Chief. 
Washinfftorij  D.  C,  November  29^  19%, 
Sir:  I  have  the  honor  to  transmit  herewith  a  paper  entitled 
"  Inoculation  of  Legumes,"  and  to  recommend  that  it  be  published 
as  a  Farmers'  Bulletin.  This  paper  was  prepared  by  Mr.  Karl  F. 
Kellerman,  Physiologist  in  Charge  of  the  Laboratory  of  Flint 
Physiology,  and  Mr.  T.  R.  Robinson,  Assistant  in  Physiologj'  in  the 
Office  of  Vegetable  Pathological  and  Physiological  Investigation^ 
and  was  submitted  by  Mr.  Albert  F.  Woods,  the  Pathologist  and 
Physiologist,  with  a  view  to  publication. 

Special  attention  is  called  to  the  method  of  distributing  bacterio- 
logically  pure  cultures  in  a  nitrogen-free  nutrient  solution  in  her- 
metically sealed  tubes.  Laboratory  tests  show  that  cultures  of  thl- 
kind  may  be  readily  handled  and  shipped  and  that  they  possess 
advantages  over  cultures  dried  on  cotton. 

Respectfully,  B.  T.  Galloway, 

Chief  of  Burem. 
Hon.  James  Wilson, 

Secretary  of  Agricvltwre. 

(2) 
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INOCULATION'  OF  LEGUMES. 


nnrsopucnov. 

The  method  of  distributing  practically  pure  culture^i  of  nitrogen- 
fixing  bacteria  dried  on  cotton  ha>  not  proved  entirely  >ati>factorv, 
owing  to  varying  conditions  of  air  during  transit  in  the  mail-  and 
to  certain  matters  connected  with  laboratory  technique,  ^^^lile  the 
iiimiber  of  unsuccessful  attempts  to  >ecure  inoculation  by  user-  of 
cotton  cultures  sent  out  by  the  Department  of  Agriculture  is  small, 
it  has  been  recognized  that  the  method.-  of  preparing  the  organ- 
isms and  distributing  them  were  ojx^n  to  improvement-.  Inve-tiga- 
tions  have  been  under  way  for  r-ome  time  with  a  view  to  inif>n>ving  the 
methods  followed,  and  as  a  result  the  Department  is  now  pivpared  to 
send  out  bacteriologically  pure  culture-  in  small  tulx's  hermetically 
sealed. 

The  experiments  carried  on  by  the  Department  of  Agriculture  have 
demonstrated  the  fact  that  by  the  proper  u^e  of  practically  pure  cul- 
tures the  nodule-forming  bacteria  are  actually  carried  into  the  soil. 
These  bacteria  are  able  to  fonn  root  ncKlules.  and  where  other  con- 
ditions are  favorable  the  inoculation  thu^  brought  al>out  makes  pos- 
sible the  growth  of  a  legimie  in  -4^>ils  where  it  had  faile<l  previously 
from  lack  of  bacteria.  The  original  cultures  us<*d,  however,  must  l)e 
prepared  with  the  utmost  care  and  with  a  vi^w  to  preserving  or 
increasing  their  natural  power  of  nitrogen  fixation  rather  than  merely 
to  make  them  grow  under  favorable  conditions. 

DIBSCnOVS  FOE  USIHO  CULTTTBES. 

The  following  directions  will  accompany  the  packages  distributed 
under  this  new  plan : 

TO  FREPABE  THE  CUI^TURE  LiaXTID. 

Pot  1  gaUon  of  clean  water  (preferably  lake-warm  rain  water)  in  a  clean 
backet  or  jar  and  add  3  besiping  teasjioonfulH  of  granulated  or  bn»wu  suirar: 
then  add  the  tablet  contained  In  the  small  envelope  No.  1.  Allow  all  to  dis- 
solve, Htirrin?  with  a  cIpsiu  rod  or  «prjon  If  necessary. 

Carefully  open  [lackafre  No.  2.  breaking  off  the  top  of  the  glass  tube,  being 
careful  not  to  spill  the  liquid,  and  r«ur  the  contents  Into  the  solution.    Cover 
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im-rL^  ^"ZL  X.  7tti7*^?  cir  zuiiiic  t*Ht^  "U*  joxcect  from  dost,  and  set  a^ide  in  a 
viim  Tia?"*  *.r  Tr>«ii:7-f mz-  toners.  Al«aat  *?(•'  F.  i»  tbe  best  temperature.  Do 
*jr  ifir.  Ill*  ^uTnuii  «r  7-t«t  ^^—  V'"^  tbt  ItMevaiMi  it  shcmld  never  he  as  warm 
ifi  :ii.»-»:   It**:"- 

v*-.«-  -▼-fi.-:r--!«ir  ii.*c:^  liOt  ilifr  tiLiiirt  in  «a3Tek)f*  No.  3  aiDd  allow  tbe  mil- 
Tcr-   T.    <it-i*L   LJiiiciiPr  TvnTT-fiinr  i»-;«psL     Tbe  li«]i^d  should   now  be  faintly 
rj  *iiiT    lzmL  t«4<^  f  tc  iv<e-     If  4«illl»a^  fiwib  hjUK  not  taken  piac'e  to  bring 
;  :••—  "U-r^     inaZJut*-^.  -^Lr-l»>«r  r.21*!-  «di<:«B>d  1*  cirwi.  not  to  exceed  two  days^ 


1  >i;4i 


Ti-t*  .ufr-T  *-Zi  •aci  .e  ritf  -w-JrrH^c:  k»  SK*2st«n  tbe  ^eed  tl  gallon  will  uioisten 
Z  i»aiitf^  c  '^-^  .  Stzt  lbtc\4ig:L^.  «•  ibat  all  tbe  «eeds  will  be  touched  by 
lilt  ?•  jvz;,ii^  >vrwtl  in  tbt  i«M*a»  ti.  a  sb^dj  plai-e,  rake  over  ucciisionaUr 
LZ-T  -T-  i-iil  :  .M":  r::<:  ii>  7.T  -wc-zji  initzvalt^  i»ee«L  If  l»ad  weather  sboulii 
^•rr-rcT  Z''a.z'.-ij:  iZ  .c*-*-  "Lne  li»-:»ciciaT*d  **vd-  tbcin>ii|:hlT  dried  and  properly 
<r  .rv*i  i^jT  -^-rstljj  V  i:«c  'witiiett  Artery  ^^tTon  for  f^ereral 


Tsi-f  -o.'Tic*  liry  *:C  50  ttiii  tbe  «Ciitkwi  will  merelj  moi9ten  it.  Mix  tbor- 
^ni-"  :  i_».>->:rc.  ^^^mtt  i^jn.-.-'ji-.  and  mix  ibis  with  fonr  or  five  times  as 
T-  i_ — o«  i^..f  1  vjx.dkaiL  S;inM:d  liii*  iw»iilated  soil  thinly  and  evenly 
-_•  :_r  :  rt: •:_>:*i  jrr  •- ol  ex-/:lT  ^^  if  j^.readinc  fertiliser.     Tbe  inoculated  soil 


■^  • 


rr  _•  :-r  ::_T-*i*.*i'^  i..-".  ^-r  "c?**-!  r.i*  o'uveiiieut- 


IXFO&JCATIOK  FOB  X7SEBS  OF  OTOCULATIKO  KATBBIAL. 


'.  L-^-rit^i  "  N\«.  2."  v\*nL&iiiS  a  }»ure  liquid  culture  of  bac- 
-..-.ifi  i--"  r*'.l:ii  !••  ^lir^-tii.r.s  will  i»n>dmie  a  litjuid  culture 
.'-  't»r  :.r->r  j'Idr.Ts.  !^  -v-Td.If  of  rendering;  availnblt^  to 
:!•—  :  :  •-  :.-•  fr**  :: ':'.>:.  f  :be  sir.  Th:<  S  acrt>mplished  through  tbe 
1  '-.     '    •      f  r-  :  :-  •:">•-- 

;..  :-r.;.  ;.:v     ..i^;   •>  .'f  uiakln^  ui«  f^r  a  deficiency  of  soil  nitrogen,  but 

:..- :  r.r-»-:  '-,  -'.       :.^  >.  ;^^L  ar.«i  i.b(.«splK*ric  acid,  are  lacking,  inucula- 

*:   .         .  :    :  :    :.w..v  v.  :i.  :l_^  litrv^^Lty  for  fertilizers  i-outaining  these  substauans 

>:       r  :  :- r  .  I'T^.  1.    ■•'•r.  ^!j*»i!!'1  h^^kt  U'  :t|<plied  si»  as  to  ct>iiie  into  dirvit 

■      -     -       ...     :.     u:. .:•*":    - — '.     TMt*   .^■:^•:l   -f  "'incentnited    fertilizers  drille«l 

/   -.  \  -r^r^>  >  .■:;r>«u>:    -hS  :<  t*<i^*ially  true  if  the  s*hh1s  should 

-:      f:-r  :>    •;:.•   \\::!.   !:..i::il   i:i1iupp.     Fl*v»rs  usetl   for  drying  in- 

.     %.;    ^.,.>    ^L    :". ".    —    '.l-vr-'U^hiy    ^v-niM«««tl    luul    riusetL    esi>ecially   if  tlje 

^   :   •■   :'  .-  r   ^: ■:.<•»'  I.  -   —  rv.-l   f-r  niixiii.:   f«-rt Hirers,     The   liquid   on  tbe  ^?^^'' 

♦    :  ,  .:S>..:v.-  .:..•:..:.  r.:^  .'ii'i'iii**!!  in  ibe  fertilizers,  and  tl>e  offiNt  niiJbt 

t--   .K^.-V"  1-    :  !'-l:»*   '■•   ^••»'»:'-   i.:A   i':\'.t»ria.     Moistened  seeds   should   never  le 

«lr  • -i   ■;     :  ...xiiiJ  -v:t!i    ;:::v.  r:.>tl    f^^rtilizors :    if  it   seems  deslr:Ude  to  liasten 

dr;.:.-'.     >m:i  ^.lA  *r  illri   :<  iIr-  Ik.-si  material  to  use.     Fertilizers  should  l>e 

hlin  M'l  ;  I A  ui\\kA  with  :Lf  so:!  *t  drilled  previous  to  sowing  tlie  seed,  and  if 

th"  'Ir.Il  h;>  l'*-*'!!  u--^**!  f"r  ihi>  i»ur]^^  Jill  parts  with  which  tbe  seed»J  may 

(•«iii:«'  i'l  '•••iit;i«'t  "ii'iilM  1m*  «-io:iiu»»l- 

'Jliis  iii;it«*riai   i»»  funiSli«Nl  yt.u  with  the  uuderstanding  that  you  will  i*are- 
iiilly  f«»iin\v  iii>tru<  lions  in  its  u<e  and  will   rejwrt  your  success  or  failure  to 
w»cun-  ;:<»*h1  in«Kiilation.     Note  the  preseuce  or  absence  of  nodules  on  the  roots 
of  IrKMUiat*'*!  and  unimxiilated  plants. 
^1 


WHEN  nrOCTJLATIOir  IS  DESIEABLE. 

)   If  a  soil  is  low  in  organic  matter  and  has  not  previously  borne 

minous  crops. 

!)   If  legumes  previously  grown  on  the  same  land  were  devoid  of 

lies. 

►  )   If  the  legume  to  be  sown  belongs  to 'a  species  not  closely  related 

le  previously  grown  on  the  same  soil. 

WHEN  INOCTJLATION  KAY  FEOVE  ADVANTAOEOXJS. 

)  If  the  soil  produces  a  sickly  growth  of  legumes,  even  though 
•  roots  show  some  nodules. 

)  If  a  leguminous  crop  has  made  a  stand  but  gives  evidence  of 
ire,  due  to  the  absence  of  root  nodules.  Under  such  conditions 
advisable  to  apply  the  culture  liquid  by  spraying  or,  blotter,  by 
Iressing  the  land  with  soil  moistened  with  the  culture  liquid,  as 
ained  in  the  directions. 

WHEN  INOCULATION  IS  USELESS. 

)   If  the  legimies  usually  grown  are  producing  average  yields 

le  roots  show  nodules  in  abundance. 

:)   If  the  soil  is  rich  in  nitrogen.     It  is  neither  necessary  nor 

itable   to   inoculate   a   soil    rich   in   nitrogen;    few   nodules   are 

led  under  these  conditions. 

flfures  of  nitrogen -fixing  hacteria  are  not  to  he  regarded  in  the 

^  of  nitrogenovs  fevtilizcri^s  increasing  yields  under  all  average 

itions.     The  bacteria  do  not  contain  nitrogen.     If  conditions  are 

rable,  they  render  nitrogen  obtained  from  the  air  available  for 

legume. 

WHEN  INOCULATION  WILL  BE  A  FAILUEE. 

)  If  the  directions  are  not  studied  intelligently  and  followed 
fully. 

:)  If  the  soil  is  acid  and  in  need  of  lime.  Liming  to  correct 
ity  is  as  imix)rtant  for  the  proper  acti\nty  of  the  bacteria  as  for 
rrowtli  of  the  plants. 

)  If  the  soil  needs  fertilizers,  such  as  potash,  phosphoric  acid,  or 
.  The  activity  of  the  bacteria  in  securing  nitrogen  from  the 
ind  rendering  it  available  to  the  legumes  will  not  take  the  place 
icli  fertilizing  elements  as  potash  and  phosphorus, 
must  l>e  remembered  that  inoculation  will  not  overcome  results 
to  bad  seed,  improper  preparation  and  cultivation  of  ground,  and 
ledly  adverse  conditions  of  weather  or  climate.  Before  attempt- 
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ing  to  inoculate  a  new  crop,  the  farmer  first  should  inform  himself 
thoroughly. concerning  the  proper  handling  of  the  crop  itself:  other- 
wise failure  is  almost  certain.  As  an  illustration,  sowing  alfalfa  on 
hastily  prepared  land,  on  land  foul  with  weeds,  on  acid  soils,  or  soik 
underlaid  with  hardpan  is  contrary  to  accepted  practice.  Free  pub- 
lications covering  the  essential  points  in  growing  all  common  legume* 
may  be  obtained  from  th^  State  experiment  stations  and  from  the 
United  States  Department  of  Agriculture. 

m 

KEEPING  CTJLTITBES  FOB  FTTTTTEE  USE. 

The  possibility  of  farmers  keeping  cultures  from  one  year  to  an- 
other has  been  suggested.  This  practice  Is  not  to  he  advised  in  itn^ 
case.  For  good  results  it  is  necessarj^  to  start  with  a  fresh,  pure  cul- 
ture. The  pure  culture,  moreover,  can  be  prepared  only  by  a  trained 
bacteriologist  with  laboratory  facilities. 

COHFUSIOH  OF  NEMATODE  GALLS  WITH  NODULES. 

Nematode  galls,  or  root  knots,  are  often  mistaken   for  nodules, 
which  they  resemble  in  appearance.     The  nematode  gall  is  extremelj 
injurious,  and  in  regions  where  it  has  been  known  to  exist  it  is  u'lwi^ 
to  plant  crops  favorable  to  the  development  of  the  pest.     Nearly  ill 
of  the  legumes  should  be  avoided.     This  is  important  not  only  b^ 
cause  the  legimies  susceptible  to  nematode  attack  aiv  themselves  in- 
jured, but  chiefly  because  they  furnish  conditions  favorable  to  th^ 
rapid  development  and  multiplication  of  the  nematode  worms,  m\ 
these  may  become  a  serious  menace  to  succeeding  crops  or  to  orclijirl 
stock,  which,  under  ordinary  conditions,  they  would  scarcely  injiin^ 
There  are,  however,  some  resistant  varieties «  upon  which  the  neiM 
tode  worm  can  not  develop,  and  in  infested  regions  these  resistant 
varieties  should  be  used  exclusively.     If  a   leguminous  crop  witb 
its  roots  covered  with  what  are  apparently  nodules  makes  a  si(kk 
growth,  or  if  there  is  doubt  as  to  whether  a  legume  is  inoculated'' 
infested  with  nematodes,  samples  for  examination   should  be  f«^r- 
warded  to  the  Department  of  Agriculture. 

DANGEB  IH  USTOGITLATIOH  BT  SOIL  TBANSFEB. 

Very  satisfactory  inoculations  have  been  obtained  by  transferrinf 
soil  from  old  fields  where  legumes  have  been  grown,  but  there  are 
dangers  incident  to  such  soil  transfer  which  should  be  noted. 

a  The  most  iiuiwrtant  and  peneraHy  useful  resistant  variety  is  the  ln»n  <"*• 
I)ea  (Vifjua  sinensis).  In  the  Southern  States  the  velvet  bean  {Mucitna  uti^^*) 
and  Florida  beggar  weed  (Meihomia  mollis)  are  valuable. 
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The  source  of  supply  should  be  very  definitely  known,  and  in  no 
case  should  soil  be  used  from  fields  which  have  previously  borne  any 
crops  affected  with  a  fungous  disease,  a  bacterial  disease,  or  with 
nematodes.  Numerous  animal  and  plant  parasites  live  in  the  soil  for 
years  and  are  established  in  so  many  localities  that  it  is  manifestly 
unwise  to  ship  soil  indiscriminately  from  one  portion  of  the  country 
to  another. 

Of  scarcely  less  importance  is  the  danger  of  disseminating  nox- 
ious weeds  and  insect  pest^s  through  this  plan  of  inoculating  by  means 
of  natural  soils.  Even  though  weeds  may  not  have  been  serious  in 
the  first  field,  the  great  number  of  dormant  seeds  requiring  but  a 
slight  change  in  surroundings  to  produce  germination  is  always  a 
menace. 

If  soil  *  is  to  be  used,  however,  whether  obtained  from  near-by 
fields  or  shipped  long  distances,  the  evidence  should  be  clear  that  the 
soil  is  free  from  the  objections  mentioned  above. 

■ 

^  The  amount  of  soU  from  a  thoroughly  inoculated  field  regarded  as  sufficient 
for  inoculating  an  acre  of  land  for  alfalfa,  for  instance,  is  variously  plac*ed  at 
200  to  500  pounds. 
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